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APPENDIX  XV 
PLAN  FORt'IULATION 


INTRODUCTION 


i.  ^PURPOSE  AI.’D  SCOPE 

This  appendix  presents  the  proposed  comprehensive  plan  of 
development  for  the  basin  and  describes  and  analyzes  the  planning 
processes  leading  to  its  development.  The  plan  is  designed  to  meet 
existing  and  anticipated  water  and  associated  land  resource  needs 
of  the  Red  River  Basin  below  Denison  Dam  for  the  next  100  years. 
These  needs  include:  water  supply  for  municipal,  industrial  and 

irrigation  uses;  water  quality  control;  flood  control;  drainage; 
watershed  protection  and  flood  prevention;  navigation;  bank  stabili- 
zation; hydroelectric  power,  grazing  and  cropland  improvements; 
forestry  production;  outdoor  recreation;  fish  and  wildlife  enhance- 
ment; regional  development;  environmental  preservation;  and  control 
of  disease-bearing  vectors.  The  plan  is  developed  in  sufficient 
detail  to  be  used  as  a basis  for  obtaining  Congressional  authoriza- 
tion for  projects  required  within  the  next  10-15  years,  as  well  as 
providing  a framework  for  future  development  of  the  basin's  re- 
sources . 


The  formulation  process  recognized  that  increasing  the  national 
wealth,  encouraging  economic  development  in  the  Red  River  Basin,  and 
preserving  and  enhancing  the  physical  environment  of  the  basin  are 
all  appropriate  objectives  of  water  resource  development.  In 
developing  the  plan,  alternative  projects  and  plans  to  satisfy  the 
various  needs  of  the  basin  were  assembled.  These  alternative 
projects  were  then  evaluated  and  compared  to  isolate  those  that 
would  contribute  most  to  the  basin's  economy.  The  basic  yardstick 
utilized  in  com.paring  alternatives  was  the  national  efficiency  ob- 
jective. The  use  of  this  yardstick  was,  however,  tempered  by 
consideration  of  the  less  tangible  economic  and  social  impacts  of 
the  alternative  projects. - 

2.  RELATIONSHIP  TO  OTHER  ^ENDIXES 

This  appendix  is  the  vehicle  for  summarizing  and  analyzing  the 
physical  and  economic  data  generated  throughout  the  study.  It  was 
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prepai-ea  subsequent  to  1^*  appendixes  representing  the  total  inter- 
disciplinary input  for  the  study  to  this  comprehensive  report, 
since  it  uraws  on  these  other  appendixes  for  basic  data.  In  order 
to  ensure  the  developjment  of  a fully  coordinated  comprehensive  plan, 
this  appendix  was  pr^-pared  by  a Plan  Formulation  Task  Force  composed 
of  representatives  from  ail  of  the  agencies  participating  in  the 
study.  Table  1 lists  the  Federal  and  State  agencies  that  partici- 
pate'! in  foraulation  of  the  basic  plan;  table  2 lists  the  various 
appenuixes  and  the  agencies  with  primary  responsibility  for  their 
preparation. 

3.  iASIii  I.tlPROVii'IEhTS 

■Jubstantiai  progress  has  been  made  in  the  past  25-30  years  by 
Fea'.?ral  and  non-Federal  interests  in  solving  the  water  and  related 
land  resource  problems  of  the  Red  River  Basin  below  Denison  Dam. 
Significant  water  resource  projects  that  are  existing,  authorized, 
or  under  construction  in  the  basin  are  described  in  the  following 
paragraphs  and  are  shown  on  figure  1.  Do  attempt  is  made  to  list 
all  of  the  projects  in  the  basin;  rather,  coverage  is  limited  to 
those  projects  which  affect  large  areas  of  the  basin  and  have  a 
significant  impact  on  the  development  of  the  area's  water  resources. 

a.  Existing  and  authorized  Federal  projects. 

( 1 ) Corps  of  Engineers . 

(a)  Navigation . In  1892,  a Federal  navigation 
project  providing  for  the  improvement  of  Red  River  for  navigation 
from  its  mouth  to  Fulton,  Arkansas,  by  snagging,  dredging  shoals, 
and  other  measures,  was  authorized.  No  channel  dimensions  were 
specifi.-d  in  the  authorizing  act,  and  at  this  time  a dependable 
navigation  channel  exists  only  from  the  mouth  of  the  Red  River  to 
its  confluence  with  the  Black  River.  The  Caddo  Dam  was  constructed 
in  191^  to  provide  a controlling  depth  of  H feet  in  a project  auth- 
orized in  1872,  for  navigation  from  the  vicinity  of  Shreveport,  La., 
to  Jefferson,  Tex.  Use  of  this  dimensionally  inadequate  channel  has 
essentially  disappeared  and  it  is  no  longer  maintained.  Caddo  Lake 
now  serves  as  a source  of  water  supply  for  communities  and  indus- 
tries surrounding  it.  Incidental  use  of  Caddo  Lake  for  water 
supply,  recreation,  and  marine  servicing  of  oil  welj.s  has  ren- 
dered the  dam  essential  to  the  economy  of  the  area,  and  it  is 
being  replaced  under  an  authorized  project.  Construction  of  the 
replacement  dai.'i  will  begin  early  in  July  1968.  A 9-  by  100-foot 
channel  from  the  mouth  of  the  Red  River  to  Shreveport,  La.,  was 
authorized  in  19^6.  This  project,  known  as  the  Overton-Red  River 
Waterway,  includes  nine  locks,  a pumping  plant,  control  structures, 
and  appurtenant  works.  Construction  of  the  lower  31  miles  of  this 
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Field  Agency  : 
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Le{,t.  of  the  /’crir.y  (DA) 

Lew  Orlearis  List.,  Corps  of  Engineers 

CE-.:0D 

Tulsa  Dist.,  Corps  of  Engineers 

CE-TD 

Dept,  of  Agriculture  (USDA) 

Soil  Conservation  Service 

scs 

Economic  .Research  Service 

ERS 

Forest  Service 

FS 

Dept,  of  Commerce 

Weather  bureau 
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Dept,  of  the  Interior 

Bureau  of  Mines 

BM 

bureau  of  Outdoor  Recreation 

BOR 

bureau  of  Reclamation 

BR 

Bureau  of  Sport  Fisheries  and  Wildlife 
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Administration 
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Southwestern  Power  Administration 
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National  Park  Service 
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USGS 
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State  of  Louisiana 

Department  of  Public  Works 
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Oklahoma  Water  Resources  Boaru 
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State  of  Texas 

Texas  Water  Development  Board 

TWDB 
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jroject,  which  share  a coiunon  alignment  wiUi  the  rr’''posed  Red  River 
navigation  project  iiuw  pending  authorization,  will  begin  early  in 
July  1968. 
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(b)  Flood  control.  The  Flood  Control  Act  of  July  2k, 
I9U6  approved  a general  plan  for  flood  control  or.  the  Red  River 
below  Denison  Dam  which  included,  among  other  things,  construction 
of  six  flood  control  reservoirs  in  combination  with  existing  or 
authorized  Federal  and  non-Federal  levee  improvements,  modified  as 
required,  and  construction  of  bank  protection  works  at  locations 
where  levee  setbacks  were  impossible  or  uneconomical.  It  further 
authorized  incorporation  into  the  project  of  several  existing 
Federal  projects  for  flood  control  along  Red  River  below  Denison 
Dam.  Subsequent  acts  have  amended  this  project  to  include  a number 
of  additional  reservoirs  on  tributaries  and  other  local  protection 
works.  Other  smaller  flood  control  projects  have  been  authorized 
and  constructed  at  various  locations  throughout  the  basin.  The 
status  of  all  specifically  authorized  Corps  of  Engineers  flood  con- 
trol projects  in  the  Red  River  Basin  below  Denison  Dam  is  shown  on 
tables  3 and  U. 

(2)  U.  S.  Department  of  Agriculture.  Under  the  authority 
of  the  Soil  Conservation  Act  of  1935  (Public  Law  hS) , the  USDA  is 
providing  technical  assistance  through  Soil  and  Water  Conservation 
Districts  to  the  entire  area  in  establishing  farm  conservation 
programs.  Over  100,000  farm  ponds  have  been  constructed  under  the 
authority  of  this  act . 

As  of  December  31,  1962, twelve  Public  Law  566  water- 
shed projects  had  been  completed  or  approved  for  operations.  These 
projects  encompass  about  l,3l6  square  miles.  They  Include  26^+ 
floodwater  retarding  and  multiple-purpose  reservoirs,  h2  miles  of 
channel  improvement  and  irrigation  delivery  systems,  and  basic 
recreation  facilities  at  one  multiple-purpose  reservoir.  An  addi- 
tional 13  watershed  projects  in  iL  CNI  watersheds  had  been  approved 
for  operation  through  March  1968.  These  watersheds  aggregate  about 
1,582  square  miles.  Improvements  include  139  floodwater  retarding 
and  multiple-purpose  reservoirs,  321  miles  of  stream  channel  im- 
provement and  irrigation  delivery  systems,  and  recreation 
facilities  at  five  multipie-purpose  reservoirs.  Existing  and 
autnorized  Upstream  Watershed  Projects  are  listed  in  table  5. 

The  National  Forest  System  administers  about  500,000 
acres  of  land  in  the  basin.  These  lands  are  managed  for  sustained 
timtier  production,  watershed  needs,  range  use,  recreational  use 
and  fish  aiid  wildlife  production.  The  National  Grasslands  program 
is  similar  but  does  not  include  commercial  timber  production.  The 
State  forestry  agencies,  in  cooperation  witt)  tiie  U.  S.  Forest 
Service,  provide  fire  protection,  timber  management  assistance, 
forest  pest  control,  and  forest  planting  stock  for  forest  land 
owners  in  ttie  basin. 
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b. 


Kon-Federal . 


Local  interests  have  constructed  over  hOO  miles  of  main 
stem  and  backwater  levees  along  both  banks  of  the  Red  River. 

Many  of  these  levees  have  subsequently  been  incorporated  into  the 
Federal  levee  system.  Local  political  entities,  railroads,  and 
private  interests  have  constructed  protective  works  where  caving 
banks  threatened  developed  lands  and  improvements.  The  value  of 
these  works  at  current  (1968)  prices  is  in  the  category  of  $200 
million.  Numerous  improvements  for  flood  control,  water  supply, 
recreation,  and  other  purposes  have  been  constructed  by  local 
interests  in  tributary  areas  throughout  the  basin.  Most  of  these 
works  are  of  minor  scope  and  their  beneficial  effects  are  realized 
in  areas  of  rather  limited  extent. 


;■  V-11 


PROBLEMS  MD  WEEDS 


U.  IliTRODUCTIOW 

/in  essential  first  step  in  river  basin  studies  is  the  intelligent 
appraisal  of  tlie  existing  and  potential  needs  or  demands  for  the 
useful  services  which  can  be  provided  by  the  orderly  anu  timely 
development  of  the  basin  water  and  related  land  resources.  The 
short-  and  long-term  basin  needs  for  flood  control,  land  resource 
problems,  drainage,  water  supply,  water  quality  control,  irriga- 
tion, hydroelectric  power,  navigation,  recreation,  and  fish  and 
wildlife  were  developed  by  work  groups  composed  of  representatives 
of  Federal  and  State  agencies,  considering  the  express  wishes  of 
local  interests. 

5 . FLOOD  CONTROL 

The  existing  reservoirs  and  extensive  levee  system  below  Index, 
Arkansas , afford  the  Red  River  Basin  good  protection  from  the  large 
devastating  floods  and  additional  improvements  already  authorized 
will  further  expand  this  protection.  However,  economic  losses 
will  continue  to  be  caused  yearly  by  four  distinct  types  of  flood- 
ing which  are  identified  as  follows: 

a.  Headwater  flooding  along  the  main  stem:  Lands  adjacent 

to  the  Red  River  are  flooded  due  to  high  stages  in  the  river  caused 
by  excessive  rainfall  over  a major  portion  of  the  Red  River  Basin. 

b.  Headwater  flooding  along  tributary  streams:  Lands  along 

tributary  streams  are  flooded  because  of  excessive  rainfall  in  the 
particular  tributary  basin. 

c.  Backwater  flooding:  Where  there  is  an  uncontrolled  con- 

nection of  a tributary  stream  with  the  Red  River,  high  stages  in  the 
river  cause  water  to  "back  up"  the  tributary  stream.  Flooding  of 
this  nature  is  usually  limited  to  the  lower  reaches  of  the  tributary 
basin . 


d.  Ponding:  Water  may  pond  behind  levees  where  drainage  out- 

lets are  either  inadequate  or  must  be  closed  because  of  high  stages 
on  the  Red  River. 

Flooding  in  the  basin  can  result  from  any  of  these  conditions 
occurring  singly  or  in  combination. 

The  basin  is  rural  in  character,  moderately  populated,  and 
contains  few  large  urban  areas.  Floods  primarily  affect  agricul- 
tural enterprises  and  losses  include  damages  to  crops,  pasture,  and 
livestock.  Other  drunage  is  inflicted  on  roads,  railroads,  farm  im- 
i'rovoments , urban  developments,  oilfield  structures,  bridges,  and 


utiiit,y  lines.  With  all  authorized  projects  in  place,  2.5  million 
acres  of  land  in  the  basin  will  remain  subject  to  flooding.  In 
addition,  nearly  600,000  acres  of  land  located  in  areas  adjacent 
to  the  basin,  which  were  included  in  the  Soil  Conservation  Service 
studies,  is  also  subject  to  flooding.  The  estimated  average  annual 
damages  over  the  study  period,  considering  future  land  conver- 
sions and  increased  crop  yields  that  will  occur  without  the  instal- 
lation of  additional  flood  control  projects,  amount  to  about  $11.6 
million.  Of  the  total  damages  about  $1.0  million  is  in  the  adjacent 
areas  studied  by  the  Soil  Conservation  Service. 

In  addition  to  the  losses  sustained,  threat  of  additional 
losses  has  restricted,  to  a marked  degree,  the  utilization  of  the 
potentially  highly  productive  alluvial  bottom  land  in  the  area. 

These  lands  should  be  a prime  source  of  the  substantial  increases 
in  agricultural  production  necessary  to  meet  future  food  demands. 
Ftiture  domestic  demands  and  normal  export  trade  will  ultimately 
necessitate  full  utilization  of  productive  bottom  lands  in  this 
area.  Details  of  flood  damage  and  losses  are  included  in  appendix 
IV,  "Flood  Control  and  Major  Drainage,"  and  appendix  V,  "Upstream 
Watershed  Protection,  Use,  Management,  and  Development." 

In  spite  of  decades  of  effort  and  the  expenditure  of  more  than 
$7  billion  for  flood  control  works,  flood  damages  have  taken  an 
increasing  toll.  The  increase  is  partially  attributable  to  the 
construction  of  improvements  in  flood  prone  areas.  The  record 
makes  it  apparent  that  structural  measures  alone  cannot  prevent  a 
continuing  increase  in  flood  losses. 

The  effectiveness  of  both  structural  and  nonstructural  measures 
for  reducing  flood  damage  will,  in  many  cases,  depend  upon  a timely 
notification  of  oncoming  floods.  While  an  effective  flood  forecast 
service  is  available  in  the  basin,  it  should  be  expanded  and 
strengthened  by  expanded  use  of  electronic  gear.  Further,  the  ap- 
plication of  automatic  data  processing  techniques  and  procedures 
is  required  to  accelerate  formulation  and  dissemination  of  flood 
forecasts . 

6.  BANK  STABILIZATION 

The  alluvial  plain  of  Red  River  below  Denison  Dam  is  composed 
of  sand  and  silt.,  and  is  highly  susceptible  to  bank  caving  and 
erosion.  'Ihousands  of  acres  of  highly  productive  figricultural  land 
are  lost  to  the  river  each  year.  The  frequent  wide  fluctuations  in 
stages  of  Red  River,  poor  alignment  of  the  stream,  atid  the  friable 
soils  in  the  stream  banks  all  contribute  to  the  problem.  The  river 
meanders  in  a series  of  irregular  curves.  Bank  recession  takes 
place  along  the  concave  sides  of  the  bends  as  the  overall 


ocRi'lgr-.raticn  advances  slowly  aownstream.  Uepending  on  the  shape 
uf  ti.^'  bend,  composition  of  bank,  slope  of  stream,  stage  of  water, 
and  otiier  factors,  the  recession  may  be  rapid  or  slow.  In  any 
single  flood,  one  bend  may  move  hundreds  of  feet,  while  another 
may  undergo  little  or  no  change. 

Practically  all  of  the  i.iiproveirients  situated  on  a caving  bank, 
irioluiing  levees,  drainage  systems,  buildings,  railroads,  highways, 
bridge  abutments,  pipelines,  and  other  utilities  are  lost  or  dam- 
ageu  as  the  bank  recedes.  About  2,100  acres  of  land  are  lost  each 
year,  on  the  average,  in  the  reach  below  Index.  Above  Index,  the 
rate  is  about  1,000  acres  annually.  The  average  annual  loss  to 
lands  and  improvements  below  Denison  Dam  under  current  conditions 
(1968)  and  prices  is  in  excess  of  million.  Detailed  information 
relative  to  banK  stabilization  is  contained  in  the  "Interim  Report 
on  Navigation  and  Bank  stabilization  - Bed  River  below  Denison  Dam," 
dateu  March  13,  19bo. 

7.  LAi^D  RRSO'JRCK  FROfaLiiMS 

Erosion,  soil  limitation,  and  excess  water  problems.  Land 
resource  problems  are  classified  into  three  general  categories; 
soil  erosion,  excess  water,  and  soil  limitations  in  the  root  zone. 

Of  the  17,333,300  acres  in  tiic  stuuy  area,'^^  about  16,559,800 
acres  have  at  least  one  of  these  problems.  Soil  erosion,  the  major 
problem,  affects  almost  51  percent  of  the  entire  acreage  of  the  land 
resource  problem  area.  Excess  water  and  soil  condition  problems 
affect  about  31  and  I8  percent,  respectively. 

Ail  soils  in  the  acreage  inventoried  were  classified  according 
to  their  potentialities  and  limitations  for  sustained  agricultural 
and  forestry  production.  All  soils  of  the  study  area  are  included 
in  seven  laud  capability  classes,  as  follows: 

Class  I - Soils  in  this  class  have  few  limitations  that  re- 
strict their  use. 

Class  II  - Soils  in  this  class  have  some  limitatior*s  that  re- 
duce the  choice  of  plants  or  require  moderate  conservation  practices. 

Class  III  - Soils  in  this  class  have  severe  limitations  tiiut 
reduce  the  choice  of  plants  or  require  special  conservation  pra^'- 
tices,  or  both. 


■‘■  Area  studied  by  Soil  Conservation  Service  ^SCG)  includes 
t'wo  area.;  contiguous  to  the  basin  as  shown  on  plate  1.  The  total 
area  :;t  .uied  by  ,.'C;,  is  referred  to  in  tnis  rerort  as  t!ie  "study 
•aX’a. . 


Class  IV  - Soils  in  this  class  have  v^^ry  severe  limitations 
that  restrict  the  choice  of  plants  and  require  very  careful  man- 
agement . 

Class  V - Soils  in  this  class  have  little  or  no  erosion 
hazard,  but  have  other  limitations,  which  are  impractical  to  cor- 
rect, that  limit  their  use  largely  to  pasture,  range,  woodland, 
and  forest,  or  wildlife  habitat. 

Class  VI  - Soils  in  this  class  have  severe  limitations  that 
make  tnem  generally  unsuited  for  cultivation  and  limit  their  use 
largely  to  pasture  or  range,  woodland  and  forest,  or  wildlife  habi- 
tat . 


Class  VII  - Soils  in  this  class  have  very  severe  limitations 
that  make  them  unsuited  for  cultivation  and  that  restrict  their 
use  largely  to  grazing,  woodland  and  forest,  or  wildlife. 

The  risk  of  soil  damage  or  limitation  in  use  becomes  progres- 
sively greater  from  Class  I to  Class  VII.  Soils  in  the  first  four 
classes  are  capable  of  producing,  under  good  management,  adapted 
plants  such  as  trees  or  range  plants  and  the  common  cultivated 
field  crops  and  pasture  plants.  Soils  in  the  last  three  classes 
are  best  suited  to  the  production  of  native  vegetation.  Some  soils 
in  Classes  V and  VI  also  are  capable  of  producing  specialized 
crops , such  as  certain  fruits , ornamentals , field  crops , and  vege- 
table crops,  under  highly  intensive  management  involving  elaborate 
soil  and  water  conservation  practices. 

Subclasses  were  not  recognized  in  land  capability  Class  I. 

All  other  land  capability  classes  were  divided  into  appropriate 
subclasses  to  identify  the  land  resource  problems.  The  dominant 
kind  of  soil  problem  or  hazard  that  affects  limitation  in  land  use 
determined  the  subclass  into  which  soils  were  placed.  Subclass 
(e)  includes  soils  that  have  limitations  in  use  because  erosion  is 
the  dominant  problem  or  hazard.  Soil  erosion  susceptibility  and 
past  erosion  damage  are  the  principal  factors  for  placing  soils 
into  this  subclass. 

Subclass  (w)  includes  soils  that  have  limitations  in  use  be- 
cause excess  water  is  the  dominant  problem  or  hazard.  Soil  wetness, 
high  water  table,  overflow,  and  poor  drainage  are  factors  for  plac- 
ing soils  into  this  subclass. 

Soils  with  root  zone  limitations  as  the  dominant  hazard  or 
limitation  in  use  were  included  in  subclass  (s).  Factors  such  as 
shallow  soils,  stoniness,  low-moisture-holding  capacity,  low 
fertility  that  is  difficult  to  correct,  and  salinity  or  alkalinity 
limit  root  zones  in  this  subclass. 
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Major  land  use  distribution  by  land  capability  subclasses  is  a 
primary  factor  in  determining  the  scope  and  magnitude  of  land  re- 
source problems.  An  inventory  of  land  capability  subclasses  by 
major  land  uses  is  shown  in  the  following  table: 


LAIJD  CAPABILITY  SUBCLASS  DISTRIBUTION  BY  t4AJ0R  LAUD  USES, 
RED  RIVER  BASIN  STUDY  AREA,  1962  CONDITIONS 


Land  Capability: 

Grazing 

: Mi sc. 

Class  and  : 

Cropland  : 

Land 

: Woodland 

: Land 

Total 

Subclass 

T 

h 0 u s 

and  Ac 

res 

Subclass  He 

765.7 

435.7 

754.0 

85.5 

2,040.9 

Subclass  Ille 

1,0L8.9 

655.3 

1,388.5 

127.6 

3,420.3 

Subclass  IVe 

157. 

267.8 

675.5 

45.1 

1,145.8 

Subclass  Vie 

28.7 

154.7 

807.8 

63.8 

1,055.0 

Subclass  Vile 

6L.5 

138.3 

533.5 

5.0 

741.3 

Subtotal 

2,065.2 

1,851.8 

4,159.3 

327.0 

8,403.3 

Subclass  IIs 

31*3.7 

111.4 

126.8 

8.2 

590.1 

Subclass  Ills 

57.0 

29.9 

138.8 

7.8 

233.5 

Subclass  IVs 

U.l* 

5.4 

21.7 

3.9 

35.4 

Subclass  Vis 

0.9 

2.8 

16.0 

19.7 

Subclass  VIIs 

0.1 

204.8 

1,949.7 

5.7 

2,160.3 

Subtotal 

U06.I 

354.3 

2,253.0 

25.6 

3,039.0 

Subclass  IIw 

190.6 

162.2 

319.6 

21.7 

694.1 

Subclass  I IIw 

218.5 

261.7 

772.4 

14.3 

1 ,266.9 

Subclass  IVw 

26.9 

60.3 

575.3 

1.6 

664.1 

Subclass  Vw 

105.1 

323.2 

2,044.1 

20.0 

2,492.4 

Subtotal 

541.1 

807.4 

3,711.4 

57.6 

5,117.5 

Total 

3,012.4 

3,013.5 

10,123.7 

410.2 

16,559.8 

Soil  erosior 

problems 

are  concentrated  in 

land  capability 

classes  that  are 

capable  of 

producing  cultivated  field 

crops . 

About  79  percent 

of  the  erosion  problems  occur 

on  soils 

in  land 

capability  Classes  I to  IV 

and  only 

21  percent 

occur  on 

the  land 

area  that  is  best  suited  to  native  vegetation.  Soil  condition 
problems  exist  predominantly  on  land  that  is  best  suited  to  native 
vegetation.  The  excess  water  problems  exist  entirely  on  lands  that 
are  capable  of  producing  field  crops  and  pasture  plants  if  the  hazard 
were  removed. 
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Agricultural  and  forest  land  use  problems  concern  lack  of 
conditions  for  adequate  watershed  management  and  loss  of  produc- 
tivity for  reasonable  economic  return. 

Progress  has  been  most  evident  in  land  use  conversions  and 
application  of  measures  necessary  to  protect  the  land  resource  from 
erosion.  Applied  treatment  practices  consist  of  cropping  systems 
that  include  rotation  of  legumes  and  grasses,  contour  and  terrace 
farming,  and  grassed  waterways.  Treatment  pi-actices  on  pasture 
include  pasture  renovation,  strategically  located  livestock  water- 
ing places,  and  pasture  and  hayland  establishment  and  management. 
Common  conservation  treatment  practices  for  forest  land  include 
interpTanting , grazing  and  harvesting  control,  release  of  desir- 
able growing  stock,  and  fire  control. 

The  combi.ned  efforts  of  Federal,  State,  and  local  organiza- 
tions, and  of  landowners  and  operators  have  played  a major  role  in 
treating  land  resource  problems.  It  is  estimated  that  conservation 
measures,  consisting  of  land  use  conversions  and  the  common  soil 
and  water  conservation  practices  , have  been  applied  to  about  one- 
fourth  of  the  study  area. 

Inadequate  forest  management.  Forest  land  resource  problems 
result  on  the  large  acreage  of  forest  land  with  cover  and  soil 
conditions  unsuitable  for  watershed  management,  and  with  timber 
productivity  too  low  for  economic  return  and  support  of  desirable 
growth  in  basin  industry.  Treatment  is  needed  on  l0-50  percent 
of  the  commercial  acreage  for  improved  watershed  protection. 
High-level,  sustained-yield  management  is  needed  on  50-60  percent 
to  realize  needs  in  wood  production. 

With  current  (196T)  producing  acreage  and  management  levels, 
supplies  of  factory  hardwood  logs  are  too  low  to  adequately  support 
established  industry.  High-level  management  of  all  remaining  bottom 
land  hardwood  stands  will  be  necesra.rj'  to  sustain  established  in- 
dustry. The  basin  study  indicates  that,  with  current  levels  of 
management , future  softwood  supplies  will  not  meet  the  needs  of 
forest  industry.  Tiie  expected  growth  in  manufacturing  capacity 
will  require  an  additional  110-135  million  cubic  feet  of  merchanta- 
ble wood  annually  by  the  year  2010.  High-level,  sustaLned-y ield 
management  on  an  additional  2,250,000  acres  of  the  most  productive 
forest  lands  will  be  necessary  to  meet  future  needs.  Detailed  data 
on  land  resource  problems  are  contained  in  appendix  V,  "Upstream 
Watershed  Protection,  Use,  Management,  and  Development." 
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Excess  water  is  the  dominant  problem  on  approximately  t, 820, 000 
acres  in  the  study  area.  Of  this  total,  U00,000  have  had  improve- 
ments installed  and  1,280,000  other  acres  of  inadequately  drained 
lands  are  feasible  for  drainage  and  flood  prevention  improvements. 

An  inventory  of  acreage  with  combined  drainage  and  flood  problems 
as  well  as  soils  feasible  for  drainage  and  flood  prevention  im- 
provements is  broken  down  by  land  use  and  states  as  shown  in  the 
following  table; 


DRAINAGE  AND  FLOOD  PR0BLH-'  AREAS  AJID 
SOILS  FEASIBLE  FOR  DRAINAGE  AND  FLOOD  IMFROVEMENTS 


state 

Soils  with  a drainage 
and  flood  problem 

: Soils 

; flood 

'easible  for  drainage  and 
prevention  irriT  rovements 

Cropland : Pas ture 

Woodland 

Total 

;CrO! land 

i asture: Woodland; 

Total 

(A  c 

res- 

t h 0 u s t 

ads} 

Arkansas 

62.9 

83.7 

71*5.5 

892.1 

29.1* 

30.1 

137.6 

197.1 

Louisiana 

270.1 

361*.  1 

1,1*71*. 9 

2,109.- 

11*9.1 

1*55.9 

708.2 

Oklahoma 

38.6 

100.9 

305.1 

UUU  .0 

23.9 

35.2 

88.5 

Texas 

21k. 2 

237.1 

865.0 

1,376.3 

83.7 

82.1* 

119.6 

265.7 

Total 

61*5 .8 

786.1 

3,390.5 

1*, 822.1* 

21*0.2 

291*.  8 

71*1*.  5 

1,279.5 

Many  of  the  drainage  problems  are  incidental  to  flooding  and 
occur  only  as  long  as  a flood  persists.  On  flatlands  the  problems 
of  inadequate  drainage  are  considered  inseparable  from  problems  of 
flooding.  Additional  information  relative  to  drainage  is  contained 
in  appendix  VII,  "Drainage  and  Flood  Prevention  on  Flatlands." 

9.  MUNICIPAL  AND  INDUSTRIAL  WATER  SUPPLY 

In  1965,  urban  water  use  in  the  basin  averaged  about  8h  million 
gallons  per  day  (m.g.d. ) for  domestic  service  and  commercial  busi- 
ness, and  small  industrial  water  supply  purposes.  This  quantity 
represented  approximately  30  percent  of  the  total  water  use  in  the 
basin  for  that  year.  The  average  per  capita  water  use  by  urban  areas 
throughout  the  basin  was  about  115  gallons  per  day  (g.p.d.)  in  1965 . 
The  major  cities  of  the  basin  had  a slightly  higher  average  of  about 
12h  g.p.d.  , which  reflects  concentrations  of  small  industries 
normally  supplied  by  public  water  supply  systems. 
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Industries  of  ttie  basin  used  approximately  137  m.g.d.  in  their 
manufacturing  processes  in  1965-  About  12  percent  is  obtained  from 
municipal  water  systems.  The  remainder  is  supplied  from  other 
public  and  private  surface  supplies  and  ground  water  sources.  The 
heavy  water  using  industries  presently  located  in  the  basin  can 
generally  be  classified  under  one  of  the  following  categories: 

a.  Tiiermal  power  generation 

b.  Petroleum  refining 

c.  Petrochemical  production 

d.  Pulp  and  paper  manufacture 

e.  Pz'imary  metals  (iron  and  steel) 

f.  Food  and  kindred  products  production 

Estimates  of  future  municipal  water  requirements  were  developed 
from  population  projections  contained  in  appendix  I,  "Econcm.ics , " 
and  from  studies  of  per  capita  water  use  in  the  lower  Red  River 
Basin  and  adjacent  areas.  The  studies  included  an  analysis  of 
water-use  records  from  municipalities,  analyses  of  basin  character- 
istics pertaining  to  precipitation  and  climate,  and  comparison  of 
data  with  that  of  other  agencies  and  municipalities. 

In  determining  industrial  water  requirements,  industries  that 
have  water  needs  in  excess  of  those  usually  supplied  by  municipal 
water  supply  systems  were  selected  for  study.  Water  requirements 
for  the  food  and  kindred  processing  industries  were  determined  on 
the  basis  of  employment  projections,  which  were  developed  by  the 
Economic  Work  Group.  Future  thermal  power  water  requirements  were 
related  to  projected  populations  in  the  area.  Future  water  re- 
quirements for  the  pulp  and  paper,  petroleur;,  petrochemical,  and 
iron  and  steel  Industries  were  related  to  a unit  water  use  per  unit 
of  production.  Growth  rates  for  these  industries  were  based  on  anti 
cipated  demands  for  the  product  and  availability  of  raw  materials. 
Location  and  description  of  these  industries  are  presented  in  ap- 
pendix I,  "Economics";  appendix  V,  "Upstream  Watersiied  Protection, 
Use,  Management,  and  Development";  appendix  VIII,  "Mineral  Resources 
and  Mineral  Indust.ry";  and  appendix  X,  "Hydroelectric  Power."  An 
analysis  of  water  resources  of  the  basin  is  presented  in  appendix 
XI,  "Water  Supply  and  Water  Quality  Control." 

Rural  water  use  within  the  basin  for  domestic  and  livestock 
purposes  was  approximately  27  m.g.d.  in  1965,  which  i-epresented 
about  10  percent  of  the  average  daily  water  use  in  the  basin.  It  is 
estimated  tiiat  rural  water  demands,  exclusive  of  irrigation,  will  in 
crease  to  about  63  m.g.d.  by  1980.  The  higher  demand  will  result 
from  maintenance  of  higher  living  standards  ratiier  ttiati  any 


anticipate!  population  growth.  At  present,  about  90  percent  of  the 
rura.:.  water  supply  is  obtained  from  privately  owned  wells.  Other 
sources  are  from  farm  ponds,  cisterns,  and  streams. 

Mui.icipal  and  i.naustrial  water  requirements  are  expected  to  in- 
crease to  about  oOO  .m.g.d.  by  1980  and  1,300  m.g.d.  by  2030. 
heservoii's  and  facilities  have  been  developed  in  the  basin  to  supply 
approximately  bOi-  m.g.d.  from  surface  and  ground  water  sources. 

However,  certain  areas  have  insufficient  water  supplies  to  meet  pro- 
jected dema.nds  or  even  immediate  future  demands  because  of  inadequate 
s'urface  water  or  ground  water  resources.  Based  on  total  basin  v/ater 
requirements,  storage  in  Federal  reservoirs  and  additional  facili- 
ties will  be  needea  to  develop  a total  dependable  yield  of  about  200 
m.g.d.  by  1980  and  600  m.g.d.  by  2030.  Projected  m'unicipal,  indus- 
trial, ana  rural  domestic  water  supply  needs  are  listed  in  table  6 
for  basin  areas  showr.  on  figure  2.  A graphical  presentation  of  the 
needs  is  shown  on  figure  3. 

10.  WATER  QUALITY  CONTROL 

The  chemical  quality  of  surface  waters  of  the  main  stem  of  the 
Red  River  below  Denison  Dam  is  generally  poor  because  of  high  concen- 
trations of  dissolved  solids,  cniorides,  and  sulfates,  and  high 
carbonate  hardness.  Waters  of  the  main  stem  are  generally  turbid, 
reflecting  its  high  sediment  load  of  sand  and  silt.  However,  the 
Red  River  improves  in  quality  as  it  flows  toward  the  Mississippi 
River.  Large  tributary  rivers  having  high  quality  water  empty  into 
t.he  Red  River  and  significantly  dilute  the  flows  of  the  main  stem, 
thus  causing  a sizable  reduction  in  the  concentration  of  dissolved 
solids.  The  waters  of  tributary  basins,  in  general,  are  all  of 
good  quality  and  their  chemical  constituents  are  within  tlie  Public 
Health  Service  Drinxing  Water  Standards. 

The  most  extensive  and  serious  pollution  problem  in  the  basin  is 
from  salt  (sodium  ctiloride).  As  a result  of  natural  brine  emissions  ai  u 
oilfield  operations  in  the  upper  Red  River  Basin,  water  quality  is 
seriously  degraded  and  is  unsuitable  for  general  municipal,  indus- 
trial, and  agricultural  use  in  the  main  stem  of  the  lower  Red 
River.  In  tributary  basins,  inadequate  treatment  and  tiandling  of 
waste  flows  by  cities  and  industries  have  caused  serious  pollution 
problems  in  some  areas,  as  indicated  by  fish  kills,  high  chloride 
concentrations,  high  color,  foaming,  rapid  temperature  variations, 

■tnd  oxygen  depletion.  Approximately  half  the  waste  discharges  in  the 
basin  are  emptied  into  streams  without  adequate  prior  treatment. 

Pollution  problems  of  the  basin,  in  general,  present  a detri- 
ment to  existing  and  potential  municipal,  industrial,  rural, 
domestic,  and  livestock  water  supply;  to  propagation  of  fish  and 
wildlife;  and  to  recreation  use  of  the  streams.  The  pr-oblems  also 
result  in  degradation  of  aesthetics  ar.d  the  general  environment. 
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PROJECTED  WATER  REQUIREMENTS 
(million  gallons  per  day) 


Year 

Area 

Municipal  : 

Industrial  : 

Municipal 

and 

Industrial 

Rural , 
Domestic 
8t  Livestock 

1980 

1 

h.6 

2.0 

6.6 

U.O 

2 

3.5 

76.6 

80.1 

h.9 

3 

18.6 

20.0 

38.6 

7.1 

1+ 

21.0 

76.0 

97.0 

8.3 

5 

18.5 

61.0 

79.5 

8.0 

6 

50.6 

131.6 

182.2 

10.0 

T 

5.8 

28.0 

33.8 

7.i+ 

8 

18.2 

79.8 

98.0 

13. 14 

Total 

1U0.8 

i+75.0 

615.8 

63.1 

2000 

1 

8.1 

27.7 

35.8 

U.O 

2 

h.9 

9U.O 

98.9 

5.1 

3 

29.0 

23.9 

52.9 

6.9 

U 

32.5 

97.5 

130.0 

8.U 

5 

27. 9 

110.0 

137.9 

7.8 

6 

81*.  5 

203.3 

287.8 

10.1 

T 

10.8 

29. h 

i*0.2 

7.5 

8 

31.3 

8h.2 

115.5 

lU.l 

Total 

229.0 

670.0 

899.0 

63.9 

2030 

1 

lU.l 

52.7 

66.8 

3.8 

2 

8.2 

121.3 

129.5 

U.9 

3 

U6.7 

31.1 

77.8 

6.8 

U 

50.9 

111.0 

161.9 

8.3 

5 

U3.6 

1U9.O 

192.6 

7.3 

6 

li+6.3 

291.2 

1^37.5 

9.8 

T 

19.5 

3i*.0 

53.5 

7.3 

8 

56.6 

89.7 

1U6.3 

1U.6 

Total 

385.9 

880.0 

1,265.9 

62.8 

2080» 

1 

25.1 

98.0 

123.1 

3.8 

2 

11.2 

122.0 

133.2 

U.9 

3 

93. 

52.0 

1U5.U 

6.8 

h 

102.2 

1U5.O 

2I47.2 

8.3 

5 

79.8 

210.0 

289.8 

7.3 

6 

358.9 

U15.O 

773.9 

9.8 

7 

UO.8 

I49.O 

89.8 

7.3 

8 

133.0 

109 . 0 

2h2.0 

1U.6 

Total 

SHITT 

1,200.0 

2,0lh.U 

T27E 

^Extrapolated  from  projections  for  2030. 
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To  meet  water  quality  objectives  for  the  protection  of  future 
uses  of  the  streams  of  the  basin,  highly  advanced  waste  treatment 
or  disposal  measures,  provision  of  supplemental  flow,  or  a combina- 
tion of  these  measures  would  be  needed  on  not  less  than  13  streams 
by  1980.  This  number  would  increase  to  at  least  17  by  the  year 
2030.  Based  on  an  assumed  basinwide  average  of  90  percent  removal 
of  biochemical  oxygen  demand  from  organic  waste  effluents  from 
cities  and  an  equivalent  treatment  of  industrial  wastes,  streamflow 
deficiencies  for  adequate  assimilation  of  the  projected  wastes  will 
approximate  237  m.g.d.  by  198O.  Net  water  quality  control  needs  are 
shown  in  table  7.  A detailed  description  of  water  quality  control 
needs  is  presented  in  appendix  XI,  "Water  Supply  and  Water  Quality 
Control . " 

11.  IRRIGATION 

Uneven  distribution  of  precipitation  greatly  increases  the 
risks  involved  in  agricultural  production  and  in  the  near  future  is 
expected  to  bring  about  extensive  supplemental  irrigation.  Irriga- 
tion is  an  expensive  undertaking  and  requires  a high  level  of 
management  in  order  to  be  profitable  to  the  operator. 

Although  studies  indicate  that  National  needs  do  not  justify 
proposing  large  areas  for  irrigation  at  this  time,  other  factors 
are  involved.  Many  farmers  have  installed  irrigation  equipment 
to  increase  their  yields  and  to  provide  crop  insurance.  The  twin 
incentives  of  increased  production  and  insured  income  will  encourage 
placing  of  more  land  under  irrigation  by  owners  and  operators. 

One  project,  including  about  10,500  acres  for  irrigation,  was 
authorized  for  operation  prior  to  1963.  The  value  of  irrigation  has 
been  recognized  by  owners  and  operators  irrigating  about  12,000 
acres  of  cropland  in  the  basin.  With  agriculture  becoming  increas- 
ingly competitive,  it  is  anticipated  that  a real  potential  for 
increased  irrigation  exists. 

Approximately  765,600  acres  distributed  throughout  the  four 
states  in  the  study  area  have  a potential  for  irrigation  development. 
More  than  half  of  this  acreage  is  in  Louisiana.  Of  the  total  area, 
approximately  317,000  acres  are  suitable  for  project-type  develop- 
ment and  118,600  acres  could  be  developed  individually  by  landowners 
and  operators.  Detailed  data  on  irrigation  are  contained  in  appendix 
VI,  "l rrigation . " 

12.  HYDROELKCTRIC  POWER 

Federal  Power  Commission  Coordination  Study  Area  K is  the 
market  area  for  power  produced  in  the  Red  River  Basin.  It  includes 
all  of  Arkansas  and  Louisiana,  practically  all  of  Kansas  and  Okla- 
homa, southern  half  of  Missouri,  western  half  of  Mississippi,  and  a 
small  area  in  east  Texas  as  shown  on  figure  1, 
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Fewer  supply  areas  as  established  by  the  Federal  Power  Com- 
mission for  power  market  surveys,  hydroelectric  power  need  and 
utilization  studies,  and  other  analyses  of  power  supply  and  re- 
quirements substantially  represent  the  electrical  service  areas 
of  major  electric  utilities.  Usually  a power  supply  area  encom- 
passes a combination  of  utilities  that  operate  in  close  ^ 

coordination  unuc-r  a common  holding  company  or  under  other  pooling 
arrangements.  Study  Area  K in  itself  represents  a logical  market 
for  determination  of  needs  for  future  hydroelectric  capacity  that 
may  be  constructed  in  the  Red  River  Basin  below  Denison  Dam. 

Exports  and  imports  of  electric  power  made  available  by  seasonal 
load  diversity  with  TVA  and  by  both  seasonal  load  diversity  and 
hydraulic  diversity  between  the  Missouri  River  and  Arkansas-White- 
Red  Basins  are  recognized  in  need  and  utilization  studies.  Other 
exports  and  imports  affecting  Study  Area  K are  approximately  off- 
setting . 

The  basin  is  located  in  the  general  service  area  of  the  South- 
western Electric  Power  Company,  Louisiana  Power  and  Light  Company, 

Central  Louisiana  Electric  Company,  Arkansas  Power  and  Light  Com- 
pany, Public  Service  Company  of  Oklahoma,  Texas  Power  and  Light 
Company,  the  City  of  Alexandria,  and  the  Southwestern  Power  Admin- 
istration . 

Economic  factors  that  affect  the  electric  load  growth  in  the 
designated  market  area  are  as  follows: 

a.  Farm  use  of  electric  energy  ranged  from  about  3,532  to 
6,509  kilowatt-hours  (kwh)  per  customer  in  I965.  Other  residential 
use  ranged  from  3,909  to  5,26l  kwh.  Recent  gains  in  residential 
consumption  can  be  attributed  to  increasing  acceptance  of  all 
types  of  refrigeration,  air-conditioning,  and  heating  equipment,  as 
well  as  more  extensive  use  of  freezers,  electric  blankets,  clothes 
dryers,  lighting,  and  other  electrical  appliances.  The  electric 
energy  consumption  per  commercial  customer  ranged  from  20,998  to 
26,392  kwh.  This  use  is  increasing  as  a result  of  air-conditioning, 
diversity  of  retail  outlets,  advent  of  shopping  centers,  expansion 
of  electric  cooking,  and  increased  recreational  activities. 

b.  The  Industrial  development  and  associated  electric  growth 
in  Study  Area  K iias  been  principally  affected  by  the  phenomenal 
growth  of  the  petrochemical  industry  along  the  Gulf  Coast  whore 
plentiful  raw  materials,  water,  pipelines,  low  fuel  costs,  lower 
construction  costs,  lower  labor  costs,  and  water  transportation  are 
available.  Petroleum  refining  is  growing  moderately  but  is  sub- 
stantially stable.  The  continued  development  and  diversification 
in  chemicals,  petrochemicals,  and  plastics  present  a bright  future, 
particularly  in  the  southern  portion  of  Study  Area  K. 
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c.  No  si^jni  I'icant  additional  grovrth  in  electric  load  for 
iigi-t  iT.etal  industries  was  considered  in  the  studies  made  for  this 
report . 

d.  The  growing  need  for  pulp  and  paper  is  expected  to  spur 
electric  load  growtn  due  to  the  primary  and  secondary  influences  of 
the  development  of  new  paper  processing  industries  in  the  forested 
regions  of  Study  Area  K.  New  processes  are  under  continual  devel- 
opment to  utilize  tlie  types  of  forest  reserves  available. 

e.  The  mineral  industry  in  many  areas  provides  a growing 
demand  for  power. 

f.  Growth  is  expected  in  the  aircraft  industry,  space  indus- 
try, and  in  food  processing,  cement,  fertilizer,  and  small  appliance 
industries . 

There  are  presented  in  the  following  table  historical  and 
estimated  future  data  on  energy  for  load,  peak  demands,  and  annual 
load  factors  for  Study  Area  K.  It  is  to  be  noted  that  the  peak 
demand  for  Area  K increased  from  2,890  megawatts  (mw)  in  1950  to 
13,070  mw  in  1965.  Estimated  future  load  growth  as  developed  for 
the  National  Power  Survey  is  expected  to  reach  35,900  mw  by  198O. 

This  estimate  iias  been  trended  to  the  year  2020  for  the  Red  River 
Basin  below  Denison  Dam  Comprehensive  Study  and  the  expected  load 
at  that  time  is  estimated  at  182,000  mw.  The  table  also  demonstrates 
the  decrease  in  annual  load  factors  between  1950  and  I965 , due  prin- 
cipally to  the  advent  of  residential  and  commercial  air-conditioning. 
This  trend  appears  to  be  reversing  at  this  time  and  moderate  in- 
creases in  load  factors  are  expected  in  the  future  due  partly  to 
load  building  activities  of  the  electric  utility  industry. 

HISTORICAL  AIvD  ESTIMATED  FUTURE 
POWER  REQUIREMENTS 


Date 

Energy  for 
load 

million  kwh 

Peak  demand 
mw 

Annual  : 
load  : 
factor  : 

% : 

Peak 

month'  ' 

1950 

15,J<02 

2,890 

60.8 

Aug.  , Sep.  , Sc  Dec . 

1955 

27,519 

5,3^7 

58.8 

July,  Aug.,  & Sep. 

i960 

U0,207 

8,352 

5)*.  8 

July  & Aug . 

1965 

62,687 

13,070 

^k.8 

July 

1970 

93,270 

19,300 

55.2 

Aug. 

1980 

178,900 

35,900 

56.7 

Aug. 

2000 

U62,000 

93,000 

56.7 

Aug. 

2020 

90I4 ,000 

182,000 

56.7 

Aug. 

( 1 ^.''upending  oti  subarea  in  Study  Area  K. 


X\'-r.'8 


Existing  utility  generating  plants  in  Study  Area  K in  1965  had 
a dependable  capacity  of  approximately  15,731  mw;  of  this  total, 
8U.6  percent,  or  13,31^  inw,  is  steam  electric;  9*2  percent,  or 

mw,  is  hydroelectric;  1.9  percent  is  internal  combustion;  and 
1.3  percent  is  gas  turbine  capacity.  The  largest  generating  plant 
in  service  as  of  December  31,  1965,  was  the  Louisiana  Power  and 
Light  Company's  Little  Gypsy  Ho.  2 at  120,750  kw  maximum  name- 
plate rating;  however,  as  a result  of  the  development  of  Extra- 
High-Voltage  (LHV)  transmission  facilities  and  growing  loads, 
larger  units  are  being  planned  and  constructed. 

Throughout  Coordination  Study  Area  K,  a large  number  of  in- 
dustries o’v.'n  and  operate  their  own  generating  plants.  The 
installed  capacity  for  industry-owned  generation  in  the  area  as  of 
December  31,  1965,  amounted  to  1,796  raw  of  steam-electric  capacity, 
and  268  mw  of  diesel-electric  capacity  m6iking  a total  of  2,061  mw. 
Total  generation  during  1965  was  13,995  million  kwh.  Industry- 
owned  generation  is  not  a part  of  the  public  power  supply  but  is 
given  consideration  in  projecting  future  electric  utility  load 
levels . 

Some  of  the  existing  generating  plants  will  be  retired  for 
various  reasons,  such  as  increased  operation  cost  and  need  for 
building  space.  In  general,  retirement  age  for  generating  units 
is  assumed  to  be  35  years . Retirement  age  subsequent  to  1980  in- 
volving high-pressure  high-temperature  equipment  may  be  lowered  to 
30  years.  Additional  capacity  required  to  meet  the  power  require- 
ments of  Study  Area  K is  shown  in  the  following  table: 


ADDITIO.'iAL  DEPEIJDABLE  CAPACITY  TO 


SUPPLY  ESTIMAfLD  ELECTRIC  UTILITY  LOADS 

(."egawatts ) 

Ii;  STUDY 

AREA  E 

: I'Jo,  : 

19, '0 

: 19  to 

Capacity  requirements: 

Peak  demand 

Reserve  requirement  ( ILfo ) 
Total  capacity  required 

13,070 
1,568 
14 ,638 

19,300 

2,316 
21 ,616 

35,900 

14,310 

140,210 

Capacity  ava  lable : 

Existing  ’uel-electri -•  12-31-65 
Less  estimated  retirements 
IJet  fuel-electi'ic 

1U,282 

0 

114,282 

114,282 

93I4 

13,3148 

114,282 

1,1460 

12,822 

Existing  hydroelectric  12-31-65 
Scheduled  additions  to  fuel-elec 
Scheduled  additions  to  hydro 
Imports  of  firm  power 

Total  capacity  available 

1 ,hh2 
0 
0 

LI48 

16,172 

I,l4l42 

9,273 

508, 

1,525^- 

26,096 

l,l4U2 

9,273 

> 2,525^“^^ 

27,14147 

Additional  capacity  required: 

-,5314 

-14,1*80 

12,763 

^^^SCEC-TVA  Seasonal  Capacity  Agreement.  Hydroelectric  capacity 
diversity  iT-om  NPS  Study  Areas  I and  L estimated  to  be  25  megawatts. 


(2)gcEC-TVA  capacity  diversity  estimated  to  increase  to  2,500 
megawatts  by  I98O.  Hydroelectric  capacity  diversity  from  NPP  Study 
Areas  I a.nd  L estimated  to  be  25  megawatts. 


Hydroelectric  plants  are  admirably  suited  to  supplementing  base 
load  thei-mal  plants  on  high  peak  short  duration  loads.  Hydroelectric 
projects  have  several  important  advantages  ovei'  thermal  plants, 
especially  for  peak  generation,  in  that  they  do  not  consume  water  or 
fossil  fuels,  do  not  contribute  to  water  cr  air  pollution,  have  low 
operation  and  maintenance  costs,  have  the  ability  to  start  quickly 
•md  meet  load  changes  readily,  and  provide  other  corollary  benefits. 
There  is  a growing  need  for  peaking  capacity  tnroughout  Study  Area  K. 

The  projected  load  curves  indicate  that,  during  the  peak 
month  of  August,  the  iiydroelectric  power  capacities  shown  in  the 
table  below,  which  are  in  excess  of  the  capacity  of  existing  and 
scheduled  facilities,  could  be  utilized  on  the  load  at  a 20  percent 
plant  factor.  This  is  in  the  peak  area  of  the  load  where  hydro- 
electric generation  is  so  advantageous  and  is  the  measure  of  the 
;imount  of  hydroelectric  .'apacity  needed  for  a well -balanced  elec- 
tric power  system  for  Study  Area  K. 


HYDROELECTRIC  POWER  CAPACITY 
(Megawatts ) 


Year 

: Total  (conventional  & pumped  storage): 

C*  o t/Ci’cAf 

iy80 

1,2E0 

2,670 

2000 

lD,2Uo 

6,920 

2020 

29,6Uo 

13,5i*0 

It  is  estimated  that  Federal  facilities  and  the  public  bodies 
ana  cooperatives  which  have  been  given  preference  by  Congress  in 
the  sale  of  power  from  Federally-developed  hydroelectric  power 
irojects  in  the  basin,  could  utilize  the  additional  hydroelectric 
power  capacities  shown  in  the  following  table; 


ADDITIOUAI.  HYDROELECTRIC  CAPACITY  THAT  CAU  BE  USED 
IN  SUPPLYING  PREFERENCE  USER  LOAD 
(Megawatts ) 


Year  ; 

Capacity 

1980 

160 

2000 

2,L30 

2020 

5,990 

13.  RECREATION 

The  Red  River  Basin  below  Denison  Dam  has  several  problems  of 
significant  influence  insofar  as  the  outdoor  recreation  opportuni- 
ties of  the  basin  are  concerned.  A discussion  of  these  problems 
follows : 

The  Red  River  above  Lake  Texoma  has  substantial  natural  pollu- 
tion because  of  brine  emissions.  Below  Lake  Texoma,  the  main  stem 
of  Red  River  and  some  tributaries  receive  quantities  of  inadequately 
treated  waste  from  cities,  industries,  and  agricultural  operations. 
This  situation  restricts  water-contact  recreation  in  many  areas  of 
the  basin.  If  the  Red  River  and  affected  tributaries  are  to  o.^foi- 
significant  additional  recreational  potential,  establish«‘d  water 
quality  standards  must  be  enforced. 

Many  of  the  existing  lakes  and  fishable  and  boatablt,.-  streariS 
in  the  basin  are  closed  to  the  public  because  of  limited  or 
restricted  access.  Access  refers  to  road  or  trails,  as  well  as  land 
and  related  facilities,  needed  to  promote  the  utilization  of  re- 
sources. The  inti-rstate  highway  system,  when  completed,  will  give 
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t>-  ; u-oetss  into  -tiij  through  the  basin,  but  the  secondary  and 
rrimary  systems  must  be  expanded  to  allow  people  to  take  full  ad- 
vantage of  the  I'ecreatiorial  opportunities  of  the  basin. 

Planning  and  development  of  recreational  resources  have  not 
/.ei  t pace  with  expan  iing  demand.  Most  of  the  cities  ir.  the  basin 
have  exper'ienced  population  growth  far  exceeding  the  rate  at  which 
parks  ai.d  playgrounds  nave  been  ueveioped.  Continued  growth  of 
pop'ulation,  along  with  increasing  demands  for  land  because  of  indus- 
••■ial,  agricultural,  and  urban  expansion,  will  doubtless  cause 
annual  decreases  in  land  available  for  outdoor  recreation.  Sound 
siiort-  and  long-range  recreation  plans  can  only  be  developed  through 
coordinated  effort  at  all  levels  of  Government,  but  particularly  at 
tae  ..itate  ana  local  levels . 

Outstanding  outdoor  recreation  opportunities  are  available  in 
tlie  Red  Rivei-  Basin,  but  tiiese  opportunities  simply  have  not  been 
ueveioped  to  their  potential.  Of  1.6  million  acres  of  publicly- 
owned  lands  in  the  basin,  only  9,000  acres  are  developed  for  outdoor 
reci-eation.  in  one  area,  ever  90  percent  of  the  existing  facilities 
are  located  at  two  sites. 

The  demand  for  water-oriented  recreational  opportunities  in  the 
Bed  l-iiver  Basin  is  increasing  rapidly.  It  is  estimated  that  the  de- 
mand for  recreational  opportunities  in  excess  of  tnat  wniciu  will  be 
met  by  existing  and  progriimmed  facilities  will  be  37>300,000  recrea- 
tion days  in  1930  and  300,000,000  in  2020.  Detailed  information 
relative  to  recreation  is  contained  in  appendix  XII,  "Outdoor 
i\>.-  -reation . " 

:lt.  KIGli  kllD  WILDLIFE 

I'ne  expected  population  growth  of  the  Red  River  Basin  below 
Denis  n Daiv  would  create  a corresponding  need  for  increased  fisiiing 
and  hunting  opportunities.  The  area  around  the  large  urban  centers 
would  be  affected  first,  but  tiie  need  could  extend  to  all  parts  of 
tiie  basin  in  the  foreseeable  future.  State  lines  are  expected  to 
continue  to  ex^rt  a controlling  and  restrictive  influence  on  most 
of  tiie  basin's  hunting  and  fishing  populations  and  on  plans  to  main- 
tain a diversified  supply  of  !‘is!i  and  wildlife  resources.  Various 
fish  and  wildlife  needs,  therefore,  have  been  separated  and  are  sum- 
i;iau  ized  below. 

Indication.^  are  that  the  Arkansas  and  Oklalioma  portions  of  the 
basin  have  ample  suijJies  in  all  classes  of  sport,  fishing  tlirougli 
i')60.  Louisiana  pi-esently  has  adequate  fishing  waters  to  satisfy 
its  resi  ient  demand,  but  by  I98O  will  exiiibit  unsatisfied  needs  in 
all  classes  of  sport  fistiing.  Pressing  needs  exist  iri  Texas  for 
ail  tyi  • s of  fishinr,  and  projections  indicate  tiiat  these  needs 
will  ticcom'-  great'-r  in  future  yars. 
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At  the  available  level  of  supply,  each  of  tfie  four  states 
represented  in  this  study  will  have  unsatisfieu  hunting  needs  by 
1980.  By  the  year  2000,  indications  are  that  Louisiana  resident 
hunting  demands  wiil  surpass  even  the  potential  ability  of  the 
habitat  to  furnisii  quality  hunting.  By  the  end  of  the  stuuy  periou 
(2080),  the  Arkansas  portion  of  the  basin  will  face  a similar 
situation.  The  potential  supply  for  hunting  in  Oklahoma  and  Texas 
is  apparently  capable  of  satisfying  hunting  demands  throughout  the 
study  period. 


The  Red  River  Basin's  commercial  fishery  resource  base  appears 
to  be  capable  of  meeting  intra-basin  demands  for  fresiiwater  com- 
.mercial  fisliery  products  throughout  the  study  period.  A portion  of 
tne  resource  base  is  also  capable  of  providing  fish  for  interbasin 
deraa.nds  of  industrial  fishery  products,  chiefly  fish  .meal  for  the 
poultry  feed  industry.  For  more  detailed  information  on  fish  and 
wildlife  problems  and  needs,  see  appendix  XIII,  "Fish  and  Wildlife." 

15.  iiAVIGATIOIi 

Navigation,  specifically  barge  traffic,  along  Red  River  and 
its  major  tributaries  is,  for  all  practical  pjurposes , nonexistent. 
Widely  fluctuating  stages,  shifting  beds  and  banks,  and  shoaling 
present  conditions  adverse  to  the  interest  of  navigation.  Con- 
trolling depths  of  the  river  from  January.-  ‘ c,  July  are  about  6 feet 
from  the  mouth  to  Alexandria,  5 feet  to  Jhreveport,  and  h feet  to 
Fulton.  From  August  through  December,  controlling  dep,ths  are  6.5 
feet  from  the  river  mouth  to  the  Black  River,  I4  feet  to  Alexan- 
dria, 1 to  2 feet  to  Shreveport,  and  less  than  1 foot  from 
Shreveport  to  Denison  Dam. 

In  1962,  the  lower  35  miles  of  Red  River  (up  to  the  mouth  of 
the  Black  River)  carried  about  h00,000  tons  of  traffic.  Three 
hundred  thousarid  tons  of  this  traffic  originated  or  moved  into  the 
Ouachita-Black  system,  while  the  remainder  originated  or  moved 
into  Red  River  above  mile  35. 

Commercial  traffic  on  the  Jefferson-Shreveport  Waterway, 

Cypress  Creek,  consists  of  local  operators  involved  in  oilfield 
operations  (some  350  wells)  on  Caddo  Lake.  To  all  intents  and 
purposes,  other  use  of  the  authorized  project  has  ceased  and  it  is 
no  longer  maintained. 

Wiiile  the  existing  transportation  service  provided  by  air, 
truck,  and  railroad  systems  is  excellent,  anticipated  economic 
growth  of  the  basin  will  require  extensions  or  addition  to  all 
transportation  media.  Future  needs  for  low  cost  bulk  transportati.jti 
must  be  {rovideu  by  rail,  truck  or  a constructed  water  transport 
.■•ystem.  MaJiy  types  of  irjdustry  depend  upion  low  cost  bulk 
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transportation  systems  for  their  existence  and,  therefore,  locate 
on  waterways.  This  has  been  demonstrated  repeatedly  along  the  Ohio 
River,  the  Mississippi  River,  the  Gulf  Intracoastal  Waterway,  and 
other  waterways.  Each  media  has  certain  advantages  over  the  others 
and  all  are  required  if  the  area  is  to  enjoy  a truly  integrated 
mass  transportation  system. 

If  a navigation  channel  9 feet  deep  were  provided  to  move  the 
commerce,  it  is  estimated  that  by  1980  about  2.7  million  tons  of 
commerce  suitable  for  waterway  transportation  would  emanate  from 
the  area  in  and  adjacent  to  the  Red  River  Basin.  This  traffic 
would  increase  to  about  2U.3  million  tons  by  2030.  Detailed  in- 
formation on  navigation  is  contained  in  the  "Interim  Report  on 
Navigation  and  Bank  Stabilization  - Red  River  below  Denison  Dacri," 
dated  March  15,  iy66. 

l6 . REGIONAL  DEVELOPMENT 

The  effort  to  build  a vigorous  and  expanding  national  economy 
is  poorly  served  when  regions  of  substantial  geographical  extent 
and  population  fail  to  achieve  their  full  potential.  The  Red  River 
Basin  below  Denison  Dairi  is  greatly  in  need  of  stimuli  which  would 
serve  to  relieve  its  economic  disparity  compared  with  other  regions 
which  are  no  more  favorably  endowed  with  economic  potentials.  At 
the  last  census,  the  average  per  capita  income  for  tlie  basin  was 
about  60  percent  of  the  national  average  - $1,380  as  compared  to 
$2,200.  As  of  February  1968,  the  Economic  Development  Administra- 
tion classified  half  of  the  counties  in  the  basin  as  eligible  for 
full  financial  assistance  under  the  Public  Works  euid  Economic 
Development  Act  of  I965. 

If  the  basin  is  to  contribute  to  the  economic  well-being  of 
the  nation  in  accordance  with  its  potentialities,  intensive  and 
extensive  development  of  its  water  and  related  land  resources  will 
be  required.  Steps  which  must  be  taken  to  establish  a physical 
environm.ent  conducive  to  vigorous  economic  growth  include; 

a.  Elimination  or  reduction  of  flood  problems.  In  urban 
areas,  this  would  allow  a more  orderly  and  higher  type  of  develop- 
ment than  would  otherwise  take  place.  The  reduction  of  overflow  in 
rural  areas,  particularly  along  the  fertile,  alluvial  plains,  would 
provide  the  basin  iniportant  gain  in  farm  income. 

b.  i'rovision  of  adequate  water  supply  for  future  population 
increases  ana  for  industrial  uses. 

c.  Provision  of  a low  cost,  waterborne  transp->ortati on  system 
to  accommodate  existing  industries  and  provide  the  incentive  for 
Uje  establishment  of  new  ones,  and  enhance  the  competitive  stance 
of  the  basin. 


d.  Protection  against  stream  bank  erosion  and/or  channel 
meandering  to  prevent  irreparable  losses  of  thousands  of  acres  of 
highly  prouuctive  alluvial  lands  each  year.  Benefits  derived  vixl 
include  the  prevention  of  the  loss  of  agricultural  production  that 
otherwise  would  have  occurred  plus  the  prevention  of  damages  to 
other  improvements  adjacent  to  the  stream.  Increased  unit  agri- 
cultural outputs  over  those  presently  anticipated  will  result  from 
the  improved  farming  practices  and  land  conversions  made  possible. 

e.  Provision  of  adequate  drainage  in  the  agriculturaj.  pro- 
ducing areas  to  enhance  yields  on  land  presently  in  use  and 
allow  for  the  conversion  of  some  woodland  to  higher  uses. 

f.  Provision  of  low  cost  hydroelectric  power  to  supplement 
other  power  sources  and  reduce  the  power  cost  to  the  consumers. 

g.  Provision  of  adequate  outdoor  recreation  and  fish  and 
wildlife  opportunities  to  enhance  the  overall  environment  and 
attract  industries  which  consider  this  aspect  an  important  factor 
in  plant  location. 

IT . ENVIRONMENTAL  PRESERVATION . 

The  Red  River  Basin  is  endowed  with  natural  values  which  con- 
stitute a rich  heritage.  The  demands  of  progress  have  operated 
inexorably  to  reduce  this  heritage.  The  damages  resulting  from 
alteration  of  unique  natural  areas  is  quite  different  than  most 
resource  damages  in  that  the  loss  inducing  processes  which  stem 
from  the  alteration  are  usually  irreversible.  Numerous  natural 
areas  of  the  basin  are  sufficiently  unique  to  warrant  that  expenc'- 
tures  be  made  for  preservation,  and  that  economic  benefits  be 
foregone,  if  necessary,  to  achieve  such  preservation.  Such  areas 
include,  among  many  others,  the  Grassy  Lake  area  in  Arkansas  and 
the  Sxyline  Drive  area  in  Oklahoma. 

Preservatiori  of  certain  types  of  land  and  water  habitat  is 
essential  iii  maintaining  a diversity  of  fish  and  wildlife  in  the 
basin  study  area,  iiigh  quality  fishing  streams  and  certain  types 
of  bottom  land  forest  are  in  short  supply,  find  can  be  expected  to 
decline  in  future  years.  'Two  species  of  endangered  wildlife,  the 
American  Alligator  and  the  Southern  Bald  Eagle,  are  occasionally 
founu  in  the  basin,  while  a third  endangered  species,  the  Red 
Wolf,  is  reported  to  exist  in  the  more  remote  reacnes  of  the  stuuy 
area.  These  wiiiiife  species  are  at  least  partially  dependent  upon 
tne  pr- -servation  ui"  certain  habitat  types. 

The  basin  abounds  in  material  of  arcnaeological , ..istorical,  cul- 
tural, and  scientific  interest.  Appropriate  steps  must  be  taken 
to  explore  tiiese  resources,  and  prevent  their  destruction. 
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18 . HEALTH  ASPECTS 


Protecting  the  public  from  disease  and  injury  and  preserving 
water  resources  are  basic  to  the  objectives  of  comprehensive  river 
basin  planning.  Health  aspects  involve  water  use  and  water  quality, 
sanitary  facilities  at  recreation  areas,  air  pollution  and  solid 
waste  control,  injury  control,  and  vector  control. 

Planning  is  not  complete  until  the  water  reaches  the  point  of 
use  - the  consumer.  Therefore,  the  protection  and  safety  of  water 
supplies  from  the  source  through  treatment,  storage,  and  distribu- 
tion are  logical  factions  of  planning  and  development  of  water 
resources.  A program  for  development  of  adequate  water  treatment 
and  distribution  systems  along  with  necessary  quality  and  safety 
surveillance  are  needed  to  insure  that  each  citizen  in  the  basin 
area  has  drinking  water  that  meets  the  Public  Health  Service 
Drinking  Water  Standards. 

The  vast  growth  in  recreation  facilities  and  their  use  will  place 
more  emphasis  on  water  quality  and  safety  for  contact  use,  and  pro- 
vision of  adequate  sanitary  facilities  - potable  water  supply,  toilet 
facilities,  waste  water  disposal,  and  solid  waste  disposal.  Programs 
of  surveillance  and  monitoring  these  facilities  will  be  needed. 

The  principal  reasons  for  consideration  of  vector  problems  as- 
sociated with  the  Red  River  Basin  water  resources  and  related  land 
developments  are:  (l)  to  prevent  conditions  suitable  for  transmis- 

sion of  vector-borne  diseases,  and  (2)  to  safeguard  the  comfort  and 
well-being  of  the  public. 

Malaria  formerly  was  an  important  disease  in  the  1-State  area 
(Texas,  Oklahoma,  Arkansas,  and  Louisiana);  but  during  recent  years 
there  has  been  no  significant  malaria  transmission  in  these  States  or 
any  other  State  of  this  country.  Significant  densities  of  the  malaria 
mosquito  (Anopheles  quadrimaculatus ) still  exist  throughout  the  Red 
River  Basin.  Therefore,  a resurgence  of  malaria  is  an  ever-present 
threat  as  long  as  travelers  and  military  personnel  bring  maiarla 
parasites  into  this  country. 

Mosquito-borne  encephalitis  has  not  been  recognized  as  a public 
healtti  problem  in  the  Red  River  Basin,  but  the  St.  Louis  stain  of 
this  disease  (epidemics  in  Houston  in  I96I  and  Dallas  I966)  repre- 
sents a threat  in  view  of  the  prevalence  of  tiie  vector  — Culex 
pipiens  guinguefasciatus  (southern  house  mosquito)  --  in  the  area. 

IVo  important  tick  vectors  in  ttie  area  are  Amblyomma  americarium 
(Lone-Ltar  tick)  and  De-rmacentor  variabilis  (American  dog  tick). 

These  species  are  vectors  of  Rocky  Mountain  spotted  fever  and 
tuiaremi a . 
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^ Annoyance  problems  are  especially  pertinent  in  connection  with 

Ethe  development  and  utilization  of  outdoor  recreational  areas. 

Past  experience  has  demonstrated  that  scourges  of  mosquitos  such 
as  floodwater  species  (e.g.,  Aedes  vexans ) and  ricefield  mosquitos 
(P_sorophora  confinnis)  can  be  a real  impediment  to  recreational 
developments.  Other  groups  of  vectors  that  may  create  serious 
nuisance  problems  in  recreational  areas  include:  deer  flies, 

biting  midges  ( Culicoides ) , wasps,  ticks  (especially  Lone-Star), 
chiggers  , and  rodents . 
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17  . FLAiA'ilLG  CONCEPTS  Ai^D  COHSIDERATIONS 

The  fuiidajnentai  purpose  of  this  study  is  to  produce  a water 
and  ■•-.-lated  land  resources  development  program  that  will  provide 
the  basis  for  meeting  the  foreseeable  basin  needs,  both  short-  and 
long-term.  The  program  must  provide  for  the  development  of  specific 
projects  to  meet  current  and  early  prospective  needs,  and  in  addi- 
tion, serve  as  a guide  for  the  future  orderly  development  of  the 
basin's  water  and  related  land  resources  to  meet  needs  over  the 
next  100  years . 

It  is  essential  that  the  plan  be  truly  responsive  to  all  legit- 
imate objectives  for  water  resource  development.  Consideration  must 
be  given  to  the  overall  impacts  of  any  feature  which  may  be  included 
in  the  program. 

It  is  equally  essential  that  all  available  and  applicable 
alternatives  be  afforded  adequate  consideration,  to  the  ei;d  that 
optimum  solutions  to  water  resource  problems  may  be  developed.  In 
this  connection,  it  is  important  to  recognize  that  not  all  problems 
respond  to  structural  measures,  and  that,  in  many  cases,  nonstruc- 
tural  measures  alone,  or  in  combination  with  structural  measures, 
may  be  required  to  effect  optimum  solutions. 

The  formulation  of  the  comprehensive  plan  has  been  approached, 
in  this  study,  in  general  conformity  with  the  above  principles. 
Specific  considerations  applied  in  the  formulation  of  inaiviJual 
pirojects  are  summarized  in  the  following  paragraphs: 

a.  General. 


(l)  That  tangible  benefits  exceed  project  costs. 

(?)  That  each  separable  segment  or  purpose  provides  bene- 
fits at  least  equal  to  its  cost. 

(3)  That  the  scale  of  development  is  such  as  to  provide 
the  maximum  excess  benefits  over  costs  insofar  as  practicable. 

(U)  That  no  more  economical  means,  evaluated  on  a compar- 
able basis,  for  accomplishing  the  same  purpose  or  purp'oses,  is 
aval  lal)l‘  . 

(5)  Tiiat  tiio  scope  and  timing  of  selected  projects  aiid 
programs  be  responsive  to  the  nature  and  urgency  of  Uie  need. 


r 
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b. 


Flood  control. 


(1)  Tl;at  tlie  role  of  nonstructural  measures  for  reducing 
flood  damages,  as  alternatives  or  complements  to  structural  works, 

afforded  full  recognition. 

(2)  That  flood  protection  be  provided  to  agricultural 
flood  plains  against  a recurrence  of  the  3-year  flood  as  a minimum. 

(3)  That  the  effect  of  watershed  land  treatment 
measures,  as  they  influence  the  hydrologic  and  economic  aspects  of 
the  project,  be  considered. 

c . Municipal  and  Industrial  water  supply. 

(1)  That  provision  be  made  for  optimum  economical  water 
supply  storage  in  those  reservoirs  that  are  best  suited  to  take 
care  of  the  immediate  and  100-year  projected  water  needs  of  communi- 
ties in  each  applicable  watershed  or  subbasin. 

(2)  That  maximum  development  be  considered  for  each 
reservoir  site  with  the  objective  of  providing,  after  all  fore- 
seeable within-basin  needs  have  been  fully  met,  conservation  storage 
for  potential  transbasin  use  where  firm  interest  in  such  use  is 
extant . 


(3)  That  water  supply  development  in  the  lower  Red  River 
Basin  be  coordinated  with  the  plans  of  State  planning  agencies  and 
municipalities . 

(4)  That  full  consideration  be  given  to  the  use  of  ground 

water . 

(5)  That  recognition  be  afforded  to  all  local  laws  and 
policies  relating  to  water  and  water  rights. 

d.  Recreation  and  fish  and  wildlife. 

(1)  That  the  optimuiri  recreational  potential  of  each 
project,  based  on  potential  visitation  to  the  project,  be  developed, 
recognizing  the  competition  of  other  existing  and  proposed  water 
projects  within  the  zone  of  influence. 

(2)  That  the  preservation  and  protection  of  forests, 
wild  areas  and  other  areas  of  unique  natural  beauty  and  historical 
and  scientific  interest  be  provided  for;  and  that  full  consideration 
be  given  to  the  preservation  of  areas  likely  to  be  of  significance 
insofar  as  archaeological  research  is  concerned. 


(3)  That  non-Federai  public  interests  be  encouraged  to 
develop  short-  and  long-term  recreational  programs  that  will 
foster  non-Federal  management  of  project  recreational  areas  and 
facilities . 


(U)  That  maximum  development  at  each  reservoir  site  for 
the  propagation  of  fish  and  wildlife  be  considered. 

(3)  ITiat  a short-  and  long-range  fish  and  wildlife  con- 
servation program  in  consonance  with  each  project  under  study  be 
developed. 

(6)  Tiiat  recreational  developments  at  all  major  reser- 
voir projects  be  sized  for  optimum  contribution  to  the  recreational 
resource.  This  will  entail,  in  any  such  project  to  be  presented 
for  Federal  authorization  (except  projects  located  within  iiational 
Forests),  local  pai-ticipation  in  accordance  with  the  Federal  Water 
Project  Recreation  Act  of  19^5  (Public  Law  89-72).  The  desires  of 
local  interests  as  to  the  sizing  of  recreational  development  will  be 
Incorporated  into  reports  seeking  Federal  authorization  of  such 
projects,  and  the  required  letteis  of  intent  included  therein. 

Thus,  the  extent  of  recreational  development  at  these  projects,  as 
presented  in  subsequent  authorizing  reports,  may  differ  from  that 
presented  in  this  Comprehensive  Report. 

e . Hydropower . 

(1)  That  all  current  and  projected  needs  be  considered 
in  determining  whether  additional  hydropower  development  would  be 
utilized  in  the  market  area. 

(2)  That  all  sites  considered  to  be  feasible  without 
exceeding  the  projected  future  power  loads  be  developed  to  the 
opt  imui:i . 


(i)  That  all  Federal  and  non-Federal  interests  regarding 
the  power  development  for  both  short-  and  long-range  needs  of  the 
study  area  be  considered. 

f . Water  quality  control. 

(1)  That  the  need  for  supplemental  streamflow  cr  alterna- 
tive pollution  control  measures  to  protect  existing  and  projected 
uses  of  tiie  streams,  to  protect  the  streams  from  further  degrada- 
tion, and  to  enhance  water  quality,  be  determitied  on  the  basis  of 
the  states'  adopted  Water  Quality  Standards. 

(2)  Ttiat  needs  for  supplemental  flow  for  water  quality 
cotitroi  be  based  initially  on  a waste  treatment  effectiveness  of  at 
least  90  percent,  with  recognition  that  a higher  degree  of  treatment 
may,  in  the  future,  become  generally  feasible. 
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(3)  That  storage  for  water  quality  control  be  provided, 
where  feasible,  in  areas  where  the  need  has  been  determined,  and 
where  provision  of  such  storage  is  in  accord  with  the  desires  of 
the  respective  States. 

(4)  That  recognition  be  given  to  the  pi'opriety  of  re- 
leasing storages  initially  reserved  for  water  quality  control, 
should  the  need  for  such  storages  be  obviated  by  a higher  degree  of 
treatment  in  the  future. 
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SOLUTIONS  COIiSlDELKD 


20 . GENERAL 

.ifter  the  needs  or  goals  have  been  established,  the  next 

stei.  in  planning  is  to  develop,  analyze,  and  evaioate  the  praoticacle 
alternatives.  Foi'  each  specific  probleni,  all  practicable  solaticns 
wer-.  weighed  and  tested  for  applicability,  effectiveness,  relative 
ecori'.ny,  and  total  physical  impact.  The  following  paragraphs  discuss 
the  solution  considered  for  each  of  the  aspects  of  water  reso-.r'-es 
leve lopment . 


2^.  FLOOD  CONTFOL 

ine  flood  control  problems  and  needs  were  analyzed  inui-i 
ly  bj/  the  Corps  of  ii.igineers  and  the  Soil  Conservation  Servi:e, 

'J.  S.  Department  of  Agriculture.  In  general,  the  Corps  f Engineers 
was  resp^onsible  for  large  urban  areas  and  waterslieds  with  irainage 
areas  larger  than  250, OoO  acres.  The  Soil  Conservation  Service  was 
responsible  for  upstreajii  areas  where  the  urban  flooa  pi'oblerr.s  wer-.- 
less  severe  and  watershed  areas  contained  fewer  than  250,  JOO  acres. 

In  areas  where  it  was  difficult  to  separate  the  resp'onsibility , 
needs  ;ind  solutions  were  considered  jointly  by  the  two  construction 
agencl-'3.  Additional  data  on  solutions  considered  for  flood  control 
are  included  in  appendix  IV,  "Flood  Control  and  Major  Drainage,"  an.i 
appendix  V,  "Upstream  Watershed  Protection,  Use,  Management,  and 
Development . '' 

a . Red  River  Main  Stem. 

(1)  With  all  authorized  flood  control  works  iri  place,  most 
lands  adjacent  to  the  main  stem  will  enjoy  a high  degree  of  protec- 
‘ion;  iiowever , residual  flood  problems  will  remaiii  on  tne  battuj-e  iui.ds 
between  the  river  and  the  levees , the  backwater  areas , and  lands 
aloiig  Red  River  above  the  levee  syste.m.  A general  lowering  of  the 
flow  line  in  the  river  would  essentially  eliminate  these  problems 

and  means  for  accomplishing  this  were  investigated.  The  only 
practicable  means  available  for  accomplishing  this  lowering  would  be 
the  construction  of  additional  reservoirs  with  large  flood  stoi'age 
cap>ucities  upstream  either  on  the  main  stem  or  on  major  tributary 
streaj.'.j.  Available  tributary  I’eservoir  sites  proved  to  have  only 
minor  effects  on  the  main  stem  flow  line,  and  no  suitable  sites  for 
reservoir  on  the  main  stem  were  found.  Improvements  to  lower  tiie 
flow  line  were  found  to  lack  economic  justification. 

(2)  F’rel  in. Inary  investigations  wort?  made  for  individual 
local  {rotection  }.'roJects  as  an  alternative  to  general  lowering  of 


the  main  stem  flow  line.  Three  areas  along  the  main  stem  were 
found  to  suffer  backwater  flooding  of  a sufficient  magnitude  to 
warrant  investigation  of  local  protection  projects  and  a discus- 
sion of  each  follows: 

(a)  Bayou  Pierre,  Louisiana.  IVo  plans  consisting 
of  ring  levees  around  the  problem  area  with  drainage  structures 
and/or  pumping  plants  to  evacuate  local  runoff  were  investigated. 
Neither  plan  would  produce  benefits  sufficient  for  economic  justi- 
fication at  this  time. 

(b)  Bayou  Jean  de  Jean,  Louisiana.  Three  plans 
consisting  of  levee  and  drainage  structures  or  pumping  plants  in 
varying  alignments  as  well  as  a plan  incorporating  loop  levees 
around  the  larger  areas  of  bottom  land  were  studied.  The  cost  of 
the  most  attractive  plan,  loop  levees,  is  more  than  twice  the 
anticipated  benefits;  hence,  none  of  these  features  were  included 
in  the  proposed  basin  plan. 

(c)  Black  Lake-Saline  Bayous,  Louisiana.  Several 
levee  loop  plans  were  investigated  for  isolated  areas;  however, 
project  costs  for  all  alternatives  far  outweighed  benefits. 
Accordingly,  studies  were  discontinued. 

b . Tributaries . 

(l)  Choctavr  Creek,  Texas.  Storage  of  flood  flows  in  a 
multiple-purpose  major  reservoir;  a system  of  upstream  reservoirs 
conbined  with  channel  improvement;  and  a project  for  a channel 
improvement  alone  were  considered  as  means  of  reducing  the  flood 
problem  on  Choctaw  Creek.  The  second  plan  was  considered  the  best 
plan  for  the  watershed  since  it  would  yield  the  greatest  flood 
control  benefits.  This  plan  is  included  in  the  early  action 
program . 


(2)  Brown  Creek,  Oklahoma.  The  sole  feasible  means  of 
alleviating  flooding  on  this  stream  consists  of  channel  improve- 
ment throughout  the  length  of  the  stream.  An  economically  justified 
plan  lacks  local  support  at  this  time  so  improvement  has  been  placed 
in  the  long-range  plan  of  development. 

(3)  Island  Bayou,  Oklahoma.  Alternative  solutions  con- 
sidered include  channel  improve.ment  along  Island  Bayou;  a multiple- 
purpose  major  reservoir  on  Island  Bayou  at  mile  6.5;  a multiple- 
purpose  major  reservoir  on  Island  Bayou  at  mile  15.*<;  and  a system 
of  seven  upstream  reservoirs.  The  major  reservoir  at  mile  6.5  on 
Island  bayou  was  selected  because  this  plan  is  most  responsive  to 
flood  control  and  water  supply  needs . 
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(h)  Blue  River,  Oklahoma.  Studies  were  oriented  toward 
meeting  needs  in  the  lower  Blue  River  Basin  because  the  needs  of 
the  upper  Blue  River  Basin  will  be  satisfied  by  a Soil  Conservation 
Service  plan  which  has  been  authorized  for  operations.  Several 
systems  of  upstream  reservoirs;  multiple-purpose  major  reservoirs 
at  river  miles  13-0,  20.6,  30.2,  39.0,  and  59-0;  and  a combined 
plan  of  13  upstream  reservoirs  and  a 0iajor  multiple-purpose 
reservoir,  were  considered  in  planning  studies.  Discussions  by  the 
Coordinating  Committee  developed  a concensus  in  favor  of  the  com- 
bined plan.  The  Department  of  Agriculture  detailed  a number  of 
objections  to  the  combined  plan,  and  expressed  the  opinion  that 
local  cooperation  probably  could  not  be  cbtairied  on  the  13  upstream 
reservoirs.  The  Committee,  accordingly,  decided  that  the  report 
would  present,  as  an  acceptable  Justified  alternative  to  the  com- 
bined plan,  a system  of  30  upstream  reservoirs. 

(5)  3ois  d'Arc  Creek.,  Texas.  Alternatives  considered  as 
a means  of  reducing  flood  damages  include  channel  improvement; 

a system  of  upstream  reservoirs  coiribined  with  channel  improvement; 
major  multiple-purpose  reservoirs  at  river  miles  ' ^.5,  2l.8, 

28.6,  and  U3.I  witii  associated  flood  release  channels ; and  a combin- 
ation of  22  upstream  reservoirs,  a large  multiple-purpose  reservoir 
at  mile  l3.1,  and  channel  improvement.  Local  interests  stated  a 
preference  for  the  combined  plan. 

(6)  Boggy  Creek,  Oklaiioma.  Channel  improvements;  a system 
of  upstream  reservoirs;  multiple-purpose  reservoirs,  both  upstream 
and  downstream  of  Highway  75  on  Muddy  Boggy  Creek ; and  a combined  plan 
of  upstream  reservoirs  and  a major  multiple-purpose  reservoir  up- 
stream of  U.  S.  Highway  75  were  considered  as  alternative  solutions 

to  the  flood  problem  above  the  authorized  Boswell  Reservoir  on  the 
Muddy  Boggy  Creek  arm  of  Boggy  Creek.  Channel  improvements  would 
not  permit  the  full  development  of  the  water  resources.  A multiple- 
purpose  reservoir  in  the  upper  portion  of  the  basin,  with  flood  con- 
trol as  a major  purpose,  would  provide  flood  protection  from  its 
damsite  downstream  to  the  upper  reaches  of  Boswell  Reservoir  without 
depleting  the  conservation  potential  of  Boswell  Reservoir,  llie  com- 
bined plan  would  be  most  responsive  to  overall  needs.  The  authorized 
Boswell  Reservoir,  in  conjunction  with  a major  reservoir  on  McGee 
Creek,  will  ade(|uately  meet  the  needs  for  flood  protection  in  the 
lower  reaches  of  Bogj’y  Creek,  ana  authorized  upstream  watershed 
projects  will  serve  to  protect  Clear  Boggy  Creek  watershed  above 
Boswell  Reservoir.  Additional  flood  control  structures  on  Clear 
Boggy  Creek  arc  not  feasible  at  this  time;  however,  Tupelo  Reservoir 
has  been  placed  in  tiie  long-range  plaii  primarily  to  develop  fully 
the  water  supply  of  the  basin. 

(7)  Kiamichi  River,  Oxlahoma.  The  only  practicable  means 
of  providing  flood  control  protection  in  this  rugged,  rocky  terrain 
is  througii  reservoir  storage.  Three  multij.'ie-purpose  reservoirs 
were  consiuereu  to  suppiement  protection  provided  in  tlie  three 
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authorized  majoi-  reservoirs  - Hugo,  Clayton,  and  Tuskahoina,  and 
three  upstream  watershed  projects.  Kone  of  the  additional  reser- 
voirs are  economically  feasible  at  this  time. 

(8)  Little  River  and  Tributaries,  Arkansas-Oklahoma. 

The  tributaries  of  Little  River  rise  in  the  Kiamichi  Mountains. 

The  narrow  valleys  and  rocky  terrain  of  this  area  preclude  consid- 
eration of  any  means  to  control  flood  flows  other  than  storage  in 
reservoirs.  The  control  of  flood  waters  on  the  tributary  streams 
by  authorized  major  reservoir  projects  will  reduce  but  not  com- 
pletely abate  the  flood  problem  on  Little  River  from  Idabel  to  the 
upper  reaches  of  Millwood  Reservoir  and  on  two  tributary  streams. 
Multiple-purpose  reservoirs  were  considered  at  sites  on  Mine  Creek, 
and  Little,  Ccssatot , and  Mountain  Fork  Rivers.  Sherwood  Reservoir 
on  Mountain  Fork  River,  which  would  provide  traiisfer  storage  for 
flood  control  in  combination  with  modification  of  the  authorized 
Broken  Bow  Reservoir  was  justified  for  inclusion  in  the  early- 
action  plan  of  development.  Caney  Mountain  on  Little  River,  Hartley 
on  Cossatot  River,  and  Mena  on  Mountain  Fork  River  reservoir 
projects  offer  excellent  opportunities  for  future  development 
and  are  included  in  the  long-range  plan.  Upstream  watershed 
projects  would  offer  a means  for  reduction  of  flood  damages  in 
some  tributaries. 

(9)  Colliers  Creek,  Texas.  Backwater  effects  of  Red 
River  make  channel  improvements  on  Colliers  Creek  impracticable. 

A system  of  upstream  reservoirs  which  would  control  flood  flows 
and  a major  multiple-purpose  reservoir  were  two  alternatives 
considered.  While  neither  alternative  is  feasible  at  this  time, 
either  would  adequately  protect  the  basin  downstream  on  Colliers 
Creek.  The  latter  alternative  is  included  in  the  long-range  plan. 

(10)  Pecan  Bayou,  Texas.  Studies  of  means  to  control 
the  flood  flows  on  Pecan  Bayou  included  a major  multiple-purpose 
reservoir;  a channel  improvement  project;  and  upstream  watershed 
improvements.  The  multiple-purpose  reservoir  is  feasible;  however, 
studies  are  continuing  as  part  of  the  investigation  relating  to 
the  Texas  Water  Plan.  Recommendations  on  this  project  will  be 
developed  in  the  current  study  of  that  plan. 

(11)  Mill  and  iJorth  Mill  Creeks,  Texas.  Studios  to 
control  flood  flows  on  Mill  and  North  Mill  Creeks  consi<iered  major 
reservoir  storage,  channel  Improvement,  and  upstream  waterslied 
improvements.  However,  the  projects  were  found  to  bo  not  econom- 
ically feasible  at  this  time.  A major  reservoir  was  included  in 
tlie  long-range  plan. 

(12)  Mud  Creek,  Texas.  Backwater  from  flood  stages  in 
Red  River  in  conjunction  with  Mud  Creek  runoff  precluded  rt'alizing 
adequate  flood  control  benefits  to  justify  reservoir  siorfige, 
chtinnei  improve.ment.s  on  Mud  Creek,  or  upstream  watersh''d  improve- 


(13)  Red  Bayju,  Texas.  A channel  improvement  ji-oje.'t, 
reservoir  storage  of  flood  flows,  and  upstreani  watersned  improve- 
ments received  consia-.-ration  in  the  Red  Bayou  Basiri.  Low  strear; 
slopes,  corriDined  witti  backwater  from  fiood  flows  on  Red  River, 
ch.ai'.nel  iiiiprovetnents  infeasible.  Upstrean;  watershed  levelopir.e.nts 
•aimot  be  justified.  Flood  storage  in  a .multiple-purpose  reservoir 
would  control  floods  on  tlie  lower  reaches  of  Red  Bayou,  ana  although 
not  ecot.onically  feasible  at  this  time,  a major  reservoir  is  in- 
clude j in  the  long-range  plan. 

( lU  ) Barkman  Creek  , Texas-Arkansas  . Channel  i.mprovenient 
plans  of  various  scopes  were  investigated.  These  plans  involveu 
drainage  and  flood  prevention  improvements  in  addition  to  existing 
■•hannel  improvement  on  Barkman  Creek,  and  were  to  alleviate  agri- 
cultural aac.nages . A feasible  plan  was  developea  which  would 
include  23  miles  of  multiple-purpose  drainage  and  flood  prevention 
channel  improvement . 

( 15 ) Hempstead  Levee  District  lio.  1,  Arkansas.  The 
feasibility  of  supplementirig  the  existing  drainage  system  with  the 
installation  of  pumping  capacity  was  studied.  However,  the  high 
annual  cost  associated  with  the  operation  of  a pumping  plant,  and 
the  relatively  low  flood  damages  experienced  render  this  plan  un- 
economical . 


(l6)  Bois  d'Arc  Creek,  Arkansas.  Channel  improvements, 
levees,  ana  upstream  reservoirs  were  examined  as  means  of  reducing 
headwater  and  backwater  flooding.  None  of  the  impr.  ven:ents  are 
Justified. 

(it)  Maniece  Bayou,  Arkansas.  Channel  improve.ment  anu 
upstream  reservoirs  p.roviding  gr’eater  protection  than  thi  plan  liOw 
authorized  were  investigated;  however,  costs  for  the  'iidit  ioiiai  work 
outW'  igh  tiie  benefits  which  would  accrue. 

(id)  McKinney  Bayou,  Texas-Arkansas.  Modifications  to  t)'.e 
authorized  plaii  including  etiiargement  of  the  existing  outlet,  pro- 
viaing  new  outlets  at  Buzzard  Bluff  and  the  Louis iana-Arkans as  ftate 
line,  upstream  reservoirs,  and  interior  draiiiage  improvements  W'  re 
considered.  The  improvements  are  economically  justified  ana  are  in- 
'■iuded  in  tiie  early-action  plan  of  development. 

(1S>)  Sulphur  River  Basin,  Texas-Arkansas. 

(a)  Streams  above  Lake  Texarkatia,  Texas.  rtie  Suliiiur 
Hiv'.-r  Basin  is  a major  source  area  for  out-of-basin  sup’piy  undei-  ttie 
Texa.  Wat"r  Plan.  Gome  of  the  flood-prot.e  ar'’U  would  bf*  ir.utidateu 
by  reservoirs  proposed  in  ttie  Plan.  Since  tlie  Plan  is  still  ut;dor 
.■tuiy,  however,  investigations  iti  this  area  were  in.'luu’  1 in  areas 
w.ti  'h  mignt  later  be  inundate!  by  featui'es  of  the  Texas  Water  Plan. 


Numerous  alternative  plans  to  reduce  overall  basin  flooding  were 
analyzea,  including  multiple-purpose  reservoirs,  channel  improve- 
ments, loop  levees  and  upstream  reservoirs.  Other  than  a plai.  for 
78  upstream  reservoirs,  none  of  the  solutions  investigated  were 
found  to  be  economically  feasible.  This  plan  is  included  in  the 
early-action  plan  of  development , and  would  not  be  influenced  by 
construction  of  ai.y  of  the  features  proposed  for  the  Texas  Water 
Plan.  Other  improvemerits  fall  far  short  of  justification. 

(b)  Days  Creek,  Arkansas-Texas . A channel  improve- 
ment plan.,  involving  an  enlarged  major  outlet  via  Days  Creek,  to 
relieve  flooding  in  the  cities  Texarkaria,  Texas  and  Arkansas,  was 
examined.  The  improvements  are  feasible  and  included  in  the 
early-action  plan. 

(2C)  Posten  Bayou,  Arkansas -Louisiana.  Modifications  to 
the  authorized  plan  including  a diversion  channel  with  control 
structure,  upstream  reservoirs,  and  interior  drainage  improvements 
were  considered.  A combined  diversion  channel  with  control  struc- 
ture a.nd  interior  drainage  improvements  are  included  in  the  early- 
action  plan  and  were  recommended  for  construction  in  the  "Interim 
Report  on  Posten  Bayou,  Arkansas,"  dated  March  1968,  prepared  by 
the  U.  S.  Army  Engineer  District,  New  Orleans,  in  cooperation  with 
the  Soil  Conservation  Service. 

(21)  Cypress  Creek  Basin,  Texas-Arkansas-Louisiana. 
Upstream  watershed  projects  were  considered  for  all  watersheds  in 
the  Cypress  Creek  Basin.  No  projects  including  flood  control  as 
a purpose  were  found  to  be  economically  feasible. 

( a ) Kelly-Black  Bayous,  Arkansas-Louis iana . Four 
alternative  plans  for  reducing  flood  damage  on  Kelly  Bayou  were 
considered,  including  channel  improvement , a diversion  channel, 
upstream  reservoirs,  and  the  construction  of  the  authorized  Black 
Bayou  Reservoir.  None  of  the  plans  are  economicaliy  justifies  at 
this  time.  The  authorized  black  bayou  Reservoir  is  incluueu  in 
the  long-range  plan  of  development. 

(b)  Frazier  Creek,  Texas.  The  only  practicable 
solution  to  the  flood  problems  along  Frazier  Creek  is  channel 
improvement.  Channels  of  various  sizes  were  studied  to  determine 
if  benefits  would  support  costs;  however,  none  of  t.h>_-  plans  proved 
to  be  feasible. 


(c)  Black  Cypress  Creek.  Texas.  A flood  control 
reservoir  and  charmel  improvement  plan  was  studied.  The  clninnel 
imp'rovement  plat,  to  provide  protection  from  the  o-year  frequency 
flood  was  found  to  be  most  practicable;  b.rwever,  even  this  plan 
is  not  economically  feasible. 


il)  Cypress  Bayou.  Texas.  Flood  control  plans 
considered  include  channel  iaprover.ent  and  the  inclusion  of  flood 
control  storage  in  the  Titus  County  Reservoir,  ’.'either  of  t)ie  plans 
was  feasible. 


(e)  Little  Cypress  Creek.,  Texas.  'Two  plai;s  to  reduce 
the  flood  damage  along  Little  Cypress  Creek  were  studied.  The  first 
involved  placing  flood  control  storage  in  a multiple-purpose  res- 
ervoir, and  the  second  consisted  of  enlarging  the  existing  stream. 
Neither  plan  would  produce  sufficient  benefits  to  justify  its  cost. 

( f ) 'Twelvemile  Layou,  Louisiana.  The  area  east  of 
'Twelve.mile  Bayou  is  presently  protected  from  both  Red  River  and 
Twelve-mile  Bayou  overflow  by  levees;  however,  overflow  due  to 
ponding  of  interior  runoff  still  exists.  The  only  practicable 
solution  to  this  problem  would  be  the  provision  of  pamping  facil- 
ities to  evacuate  excess  runoff.  The  cost  of  installation  aiid 
operation  of  these  facilities  is  very  high  and  economic  Justifica- 
tion is  lacking  at  this  time.  This  project  is  included  in  the 
long-range  plan  of  development . 

(g)  Middle  Bayou-McCain  Creek,  Louisiana.  The  only 
practicable  solution  to  the  flood  problems  in  this  basin  is  the 
construction  of  levees.  Improvements  are  not  justified  at  this 
time,  since  flood  losses  have  been  confined  to  small  acreages  of 
native  pasture.  However,  it  appears  that,  in  the  future,  urban 
expansion  will  necessitate  development  along  the  lower  reaches  of 
the  stream.  Consequently,  a plati  has  been  included  i:i  the  long- 
range  plan  of  development . 

(22)  Bayou  Pierre,  Louisiana.  Information  on  measures 
designed  to  protect  against  Red  River  overflow  is  included  in 
paragraph  21a.(2)(a).  In  addition  to  these  measures,  consideration 
was  give:,  to  upstrcari  watei’shed  iiaprovement  plans,  and  an  cxteusior: 
of  the  existing  chan:.-  1 i::;provement  project  on  Brush  Bayou.  One 
upstrerur.  watershed  pro„  cu  is  included  in  the  oarly-.-i.-tion  plan. 

'Ihe  proposed  improve.mei.;  on  Brush  B.ayou  is  included  in  the  long- 
range  pla:i;  however,  i:iformation  otily  recently  made  available  indi- 
cates that  justification  for  early  construction  may  cxis’,  and 
studi'.-G  to  reevaluate  'he  economics  of  the  plan  will  be  undertaken 
under  the  continui:..:  authority  of  Cectioi:  20^  of  the  Flood  Control 
Act  of  i'h'.;'. 

( M)  lxt>ggy  Bayou  Basit:,  /'Irkai.sas-Loiiisia.aa.  .Vimiprous 
plans  of  imp  rovemetit  were  develone-i  to  reduce  d.'images  not  pro- 
vided for  in  aut.horiC'd  projects.  'These  includ.-  sitigle-  :uui 
multiple-purpose  reservoirs,  ch'umel  e:il argei:.e:it  along  Bayou 
Lorcheat,  several  loop  levee  plans  to  protect  the  lower  Loggy  Bayou 
area  from  Red  Riv-.-r  li-ickwater,  riji  i upstresim  wat  ershed  improverr.<>:itr . 

A major  multiple-purpose  reservoir,  which  does  no' , liowever,  include 
flood  co.ntrol  a.;  a pr--ject  purpose  is  i:iclu.led  i:i  the  e-irly-act i on 
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plan.  Upstream  watershed  improvements  are  also  included  in  the 
early-action  plan  to  supplement  authorized  improvements  in  this 
basin.  'Iwo  of  the  loop  levee  projects  and  additional  upstream 
watershed  improvement  are  included  in  the  long-range  plan. 

(2U)  Ccmpti-Clarence , Louisiana.  The  installation  of 
{.umping  facilities  to  augment  the  authorized  project  was  analyzed; 
however,  present  residual  damages  are  minor  and  the  proposal  is 
not  justified  at  this  time.  The  plan  is  included  in  the  long-range 
plan  of  development. 

(25)  Cane  River-Kisatchie  Bayou,  Louisiana.  Several 
alternative  solutions  to  the  flood  control  problems  were  investi- 
gated, including  channel  enlargement,  levees,  provision  of  flood 
control  storage  space  in  single-  and  multiple-purpose  reservoirs 
on  Kisatchie  Bayou,  and  a system  of  upstream  reservoirs  and 
channel  improvements.  All  plans  are  economically  justified.  A 
multiple-purpose  reservoir  with  flood  control  storage  is  the 
solution  favored  by  local  interests.  A system  of  eight  upstreeun 
reservoirs  as  a supplement  to  the  preferred  plan  was  also  studied. 
The  eight  reservoirs  included  three  for  flood  prevention  and  five 
multiple-purpose  reservoirs  for  flood  prevention  and  municipal 
and  industrial  water  supply.  This  system  offers  a potential  for 
development  if  actual  needs  should  exceed  projections. 

(26)  Bayou  Rapides,  Louisiana.  The  only  effective  means 
of  reducing  flood  overflow  in  this  area,  now  protected  from  tlie 
Red  River  by  levees,  is  through  the  use  of  pumping  facilities.  The 
project,  which  is  not  economically  feasible  now,  is  included  in  the 
long-range  plan  of  development . 

(27)  bayou  Du  Grappe-Kigolette , Louisiana.  Several 
alternative  methods  of  reducing  flood  damages  were  considered,  in- 
cluding a multiple-purpose  reservoir  at  Lal;e  latt ; a system  of 
upstream  reservoirs  and  channel  improvements;  chajinel  improvements 
in  Bayous  Rigolette , Du  Grappe,  and  Sugarhouse;  and  an  additional 
outlet  to  convey  runoff  into  Red  River.  The  multiple-purpose 
reservoir  is  not  economically  justified;  however,  a plati  consisting 
of  channel  improvements  in  Rigolette,  Sugariiouse,  and  Du  Grappe 
Bayous;  installation  of  additional  floodgates  through  tiie  Red  River 
levee,  and  11  upstream  reservoirs  is  justified  and  included  in  the 
eariy-action  plan. 

c . Other  Upstream  Watershed  Pro,;ects  considered  by  U.  S. 
Department  of  Agriculture. 

( 1 ) Watersheds  feasible  for  development.  Tiie  USDA 
evaluated  flood  problems  and  formulated  project  plans  in  55  water- 
siieds  which  show  urgent  need  for  development.  Tliirteen  upstream 
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watersheds  were  piamied  jointly  with  the  dorps  of  hnt;ineers;  h2 
prcje.'ts  plans  were  prepared  uritiarily  by  USDA.  These  watersnea 
projects  ai'e  recoiiuaenaed  for  early-action  development. 

Six  othei-  watersheds  investigated  show  damages 
attributable  to  flocaing;  however,  these  damages  are  i-elatively  low 
in  co.mparison  to  areas  of  more  intensive  use.  These  watershed 
pi'ojests  are  recoimuended  for  long-term  development. 

Tine  details  of  watershed  projects  recoir.ir.endea  by  USDA 
for  early-action  and  long-term  development  are  presented  in  appendix 

V . 

(2)  Watersheds  not  feasible  for  development.  A recon- 
naissance investigation  and  study  was  made  in  each  Conservation 
needs  Inventory  watershed  in  sufficient  detail  to  determine 
feasibility  for  development.  Watersheds  in  which  it  was  apparent 
that  floodwater  erosion  and  sedi.ment  damages  were  such  that  pro- 
jected benefits  clearly  would  not  exceed  costs  of  structural  .measures 
in  the  future  were  classified  as  not  feasible  for  development. 

d.  Flood  plait;  management.  The  exercise  of  an  intelligent 
selectivity  in  the  use  of  flood  plains  and  in  the  type  of  construc- 
tion employed  therein  is  essential  to  prevent  the  progressive  growth 
of  flood  losses  which  cannot  be  economically  dealt  with  by  structural 
.measures.  The  applicability  of  flood  plain  management  was  consid- 
ered in  each  watershed  and  subbasin. 

e.  Flood  forecasting.  Regardless  of  the  effectiveness  of 
structural  and  nonstructural  measures  for  the  reduction  of  flood 
danger,  the  need  for  the  expeditious  collection,  cori’elation , and  dis- 
s»jmi nat ion  of  I'loou  warning  uata  will  remain.  Current  prograir.s  may  I- 
ii.’.proveu  by  expansion  of  data  collection  networks  an;  application,  on 
a continuing  basis,  of  more  sopnisticated  equipment  in  ine  areas  of 
electronic  surveillance  and  automatic  data  processing. 

gg.  BAiiK  STABILIZATION 

An  exliaustive  review  was  made  of  available  data  oi‘i  design,  cot;- 
struction,  and  maintenance  experience  of  stabilization  programs  on 
Red  River  and  or.  otticr  rivers,  priticipally  the  Arkansas,  Missouri, 

■md  Miss  i -ssi  ppi  . Types  of  protection  measures  considered  included 
irt.‘dwi:.r  for  re-aligriin-T.t  in  bends  and  cutoffs;  pile  dikes  and  pile 
rev'tments , with  and  without  stone  fill;  board  mattresses;  articu- 
.'it-d  concrete  mattr-csses ; rock  groins;  and  steel  jetties. 

AlJitioi.uJ  ir. format!  n on  solutions  considered  for  liank  stabiliza- 
tic-Ci  is  - citained  in  the  "interim  Report  on  Navigation  .la  ' Banr; 

Utalu  li  zat  ioti"  iatci  March  15,  lVb6. 


HKSOUKCKS 

Laxri  resource  development  is  concerned  with  land  and  water 
uses  that  will  yield  continuing  returns  to  the  people  of  the  study 
area  and  the  Nation.  A development  program  places  emphasis  on 
accelerating  the  land  treatment  measures  that  have  a significant 
effect  on  reducing  runoff,  erosion,  and  sediment  production.  The 
measures  are  designed  to  protect  and  improve  the  agricultural 
lands  and  woodlands  and  increase  overall  farming  efficiency. 

Til  us , to  meet  the  study  area's  share  of  the  expanding  National 
market  demands,  farmers  will  have  to  capitalize  on  the  potential 
of  land  resource  development.  This  can  be  accomplished  by  the 
adoption  of  improved  crop,  timber,  and  livestock  production,  and 
insofar  as  practical,  use  of  land  according  to  its  capabilities. 

In  addition,  some  adjustments  in  land  use  such  as  (l)  clearing 
and  draining  wet  land  capable  of  profitable  crop  and  pasture  pro- 
duction, and  (2)  shifting  idle  land  to  crop  or  pasture  uses  will  be 
required  of  farmers.  On  the  other  hand,  some  land  now  idle,  in 
crops,  or  in  pasture,  could  be  better  utilized  through  reforestation. 
Improved  technology  and  its  rate  of  acceptance  and  adaptation  by 
farmers  represents  another  potential  for  land  resource  development. 
Better  communications,  larger  farms,  and  improved  managerial  tech- 
niques will  accelerate  the  physical  development  of  under-developed 
lands  being  used  below  their  capabilities.  As  a result,  a greater 
portion  of  the  agricultural  area  will  be  utilized  for  production  of 
the  more  intensive  crops  and  improved  pasture,  the  location  of  which 
will  tend  to  shift  to  the  more  productive,  less  hazardous  soils. 

A major  objective  in  the  physical  resource  development  jrogram 
would  be  to  control  erosion  on  1,972,000  acres  of  sloping  cropland. 
The  major  land  treatment  practices  to  be  applied  include  terraces, 
contour  farming,  grassed  waterways,  and  special  resiiue  matiagement . 

A cropping  system  designed  to  reduce  erosion  to  a minimum  is  nec- 
essary to  prevent  resource  deterioration. 

About  95,500  acres,  now  classified  as  cropland,  are  too  steep 
and  eroded  for  cultivated  crops.  Generally,  this  land  should  be 
seeded  to  permanent  grass  and  used  for  pasture.  Some  of  it  may  be 
converted  to  woodland,  wildlife  land,  or  recreational  areas. 

Nearly  1*1  percent,  or  about  1,850,000  acres,  of  the  grazing 
and  pastureiand  has  adequate  cover  to  prevent  soil  erosion.  How- 
ever, for  grazing  and  pastureiands  to  produce  sufficient  grazing  to 
yield  an  economic  return,  at  least  1,560,000  acres  should  be  treated. 
High-level  management  of  pastureiand  is  accomplished  by  liming, 
fertilizing,  reseeding  improved  pasture  mixtures,  and  l>y  fencing 
and  developing  additional  water  supplies  for  proper  grazing  control. 
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Treatment  measures,  including  open  land  tree  planting,  forest 
interplanting,  hydrologic  stand  improvement,  fire  protection,  aiid 
grazing  control  are  needed  for  forest  lands  of  the  study  area. 

These  measures  will  permit  realization  of  full  benefits  in  water- 
shed management  and  wood  productivity.  Installation  of  the 
proposed  measures  would  require  that  all  private,  nonforest  indus- 
try lands  be  put  under  good  forest  management  and  sustained  yield. 

About  33  percent  of  the  nearly  10,300,000  inventoried  acreage 
of  forest  and  woodland  in  the  study  area  is  on  land-capability 
classes  VI  and  VII.  Lands  in  these  capabilities  are  suited  only 
to  grass,  tree  production,  and  wildlife  and  recreational  areas. 
Forty-eight  percetit  is  in  capability  classes  I to  IV.  Capability 
class  V accounts  for  the  remaining  19  percent  of  the  woodland  area 
and  is  so  classified  because  of  a wetness  problem.  With  land  treat- 
ment measures  applied,  this  land  in  capability  classes  I through  V, 
or  about  6,900,000  acres,  could  be  used  for  cultivation  to  meet  the 
future  crop  production  needs. 

2h . DRAINAGE 

The  USDA  made  an  inventory  of  drainage  needs  in  the  basin. 
Studies  show  that  1,279,500  acres  of  land  are  considered  feasible 
for  drainage  and  flood  prevention  improvement.  Of  this  amount, 
807,300  acres  need  group  drainage  and  an  additional  ^72,200  acres 
need  drainage  that  can  be  accomplished  by  individual  farmers.  The 
Southern  Mississippi  Valley  Alluvium  and  the  Southern  Mississippi 
Valley  Silty  Uplands  Land  Resource  Areas  have  the  greatest  potential 
for  drainage  and  flood  prevention  improvements. 

Factors  affecting  feasibility  of  soils  for  drainage  were  based 
on  the  physical  properties  of  tiie  soils,  projected  land  use  char-.ges , 
and  the  yield  responses  necessary  to  cover  the  cost  of  removing  ex- 
cess water  limitations.  Project-type  drainage  was  not  included  for 
any  land  that  was  projected  for  woodland  use.  Solutions  considered 
to  alleviate  drainage  problems  include  multiple-purpose  drainage  and 
flood  pu-evention  cliannel  improvement  on  flatJand  watersheds  that 
would  provide  adequate  outlets  for  on-farm  drainage  systems.  Aj'pur- 
tenant  structural  measures  would  be  included  to  complement  chiiiinei 
efficiency.  Pumping  plants  were  not  considered  feasible  for  devel- 
opment in  any  of  tiie  watersheds  w^th  drainage  nee  Jr. 

25.  MLCJICII  AL  AND  INUULTHIAL  WATER  GUPFLY 

Th"  projected  basin  requirements  for  municipal  an  J i.njustriaj 
water  supply  are  j rt;’sented  in  paragraph  9 of  tJiis  ajjeiidix  and  in 
afpeniix  XI.  Ttie  fut  ire  water  requirements,  as  uutliiiei,  r'.-present 
gross  needs  based  an  economic  and  water-use  projections.  From  the 
gross  requirements,  net  neeus  were  computed  through  use  , f the  Public 
Heaiti;  GervLce  i9t-i  Inventory  of  Municijiai  Water  Facilities  and 
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other  subsequent  data  available  on  reservoir  projects  completed, 
under  construction,  authorized,  or  in  a definite  planning  stage. 

Data  on  ground  water  supply  facilities,  reflected  in  the  19^3 
Inventory,  and  data  from  the  Geological  Survey  on  1965  water  use 
were  utilized  in  determination  of  net  needs. 

The  net  water  requirements  determined  for  this  study  represent 
basin  needs  for  further  water  resource  development  prior  to  1980, 
and  reflect  a trend  of  future  basin  needs  for  the  next  50  to  100 
years.  In  addition,  substantial  needs  for  additional  water  supply 
exist  in  a number  of  areas  outside  the  basin.  In  formulating  the 
plan,  consideration  was  given  to  construction  of  reservoir  projects 
to  supply  out-of-basin  needs  where  firm  and  specific  indications 
of  interest  in  the  water  supply  were  in  evidence.  Such  considera- 
tion was  not,  however,  applied  to  certain  specific  projects  in  the 
Texas  Water  Plan,  since  such  projects  are  being  considered  in  the 
separate  study  of  that  plan  now  in  progress. 

Studies  to  determine  practicable  solutions  to  the  municipal 
and  industrial  water  supply  problems  included  detailed  investiga- 
tions of  potential  ground  water  and  surface  water  sources.  For 
each  area  needing  water,  cost  data  and  benefits  were  analyzed  for 
all  practicable  alternative  means  of  supplying  water.  The  studies 
included  both  quantity  of  water  available  and  the  existing  and  pro- 
jected quality  of  the  potential  water  resources.  Results  of  these 
studies  are  contained  in  appendix  III,  "Hydrology,  Surface  and 
Ground  Water,  and  Geology";  and  in  appendix  XI,  "Water  Supply  and 
Water  Qualitv  Control." 

i 

26.  WATER  QUALITY  CONTROL 

Water  quality  control  needs  of  the  basin  are  described  in 
detail  in  appendix  XI,  "Water  Supply  and  Water  Quality  Control." 

Water  quality  control  needs  were  projected  for  the  100-year  period 
of  study  (1980-2080).  The  estimated  supplemental  flow  requirements 

were  based  on  projected  waste  discharges  to  streams  from  cities  and  | 

industries  in  the  basin  expected  to  have  extensive  expansion  and 
development  in  the  future,  as  reflected  in  the  Economic  Base  Study. 

Criteria  for  determining  the  streamflow  requirements  to  maintain 
acceptable  water  quality  were  based  on  the  water  quality  standards 

adopted  by  the  respective  States.  The  parameters  used  as  a measure  j 

of  existing  and  potential  water  quality  included  dissolved  oxygen, 
biochemical  oxygen  demand,  total  dissolved  solids,  chlorides,  sul- 
fates, nutrients,  color,  temperature,  turbidity,  and  other  selected  i 

criteria  for  the  protection  of  future  uses  of  the  streams  - uses  ' 

that  have  been  cesignated  by  the  States.  j 

I 

The  water  ijuality  standards  adopted  by  the  States  provide  for  | 

a minimum  treatment  level  of  "secondary"  for  municipal  wastes  and  1 

its  equivalent  for  industrial  wastes.  On  this  basis,  an  average  j 
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treatment  level  of  90  percent  removal  of  biochemical  oxygen  demand 
has  been  used  for  computation  of  supplernental  flow  needs.  In  making 
this  assumption,  it  is  recognized  that  advancement  in  tecnnology 
couia  greatly  alter  projected  quality  control  methods  and  needs  in 
the  future.  Quality  control  needs  should  be  reexamined  periodical- 
ly in  view  of  changed  economic  conditions,  quality  objectives,  use 
of  the  streams,  treatment  practices,  and  treatment  technology, 
dignificant  c.hanges  coulu  alter  or  eliminate  projected  needs  for 
supple.mental  flow  for  water  quality  control. 

in  studies  to  determine  the  need  for  and  value  of  storage  iri 
reservoir  projects  for  water  quality  control,  alternative 
pollution  control  measures  were  considered.  These  included  single- 
purpose (or  least-costly  alternative)  reservoirs,  advanced  waste 
treatment,  deep-well  injection  of  wastes,  pipelines  to  large  re- 
ceiving streams,  and  diversion  of  treated  wastes  for  irrigation. 

The  Corps  of  Engineers  and  the  USDA  determined  the  feasibility 
of  water  quality  control  storage  in  major  reservoirs  and  upstrea;.'. 
watershed  projects,  respectively.  Information  on  such  storage  ;i. 
a major  reservoir  on  Bayou  Dorcheat  is  contained  in  a subsequent 
section  of  this  appendix;  infer  lation  on  major  quality  control  stor- 
age in  upstream  reservoirs  is  included  in  appendix  V,  "upstreai;. 
Watersiied  Protection,  Use,  Management,  and  Development."  Done  of 
the  possible  solutions  for  meeting  water  quality  control  needs 
involving  storage  for  supplemental  flow  have  been  incluaeu  in  tiie 
Texas  portioti  of  the  plan  since  that  State  has  plans  for  other 
means  of  achieving  satisfactory  stream  quality. 

27.  IKRIGATIOiJ 


The  irrigable  lands  along  the  Red  River  arm  its  tributaries 
Were  investigated  to  determine  tiieir  suitability  for  development  of 
project-type  irrigation.  About  317,000  acres  couaJ  be  irrigated  wit;, 
water  diverted  from  trie  Red  River  or  its  tributaries  by  .meatis  of 
strear.-ibank  pumping  plants  to  serve  nearby  lands.  Reconnaissance 
reports  for  the  Liberty  Bottoms  and  Goodlands  Projects  covered  tiie 
reacn  from  Denison  Dam  to  the  Lamar-Red  River  county  line  and  a 
feasibility  report  was  prepared  for  the  Liberty  bottoms  project  area 
in  Bryan  County,  Oklahoma.  Irrigation  investigation  summary  reports 
were  prepared  for  tiie  remainder  of  the  area  along  tiie  Red  River  in 
Oklahoma  and  Texas,  and  a separate  report  covered  •‘he  Arkansus- 
iiouisiana  portion  of  the  basin.  As  a result  of  these  studies  it  was 
concluded  that  there  is  not  sufficient  local  interest  in  most  areas 
of  the  basin  to  include  irrigation  project-type  developments  iti  tiie 
eariy-action  plan  of  development. 

In  areas  tliat  did  show  an  interest  in  irrigation,  tiiat  purpose 
was  incl'Uded  in  tiie  eariy-action  piian . One  major  reservoir  was 
formulate  1 to  include  storage  for  irrigation.  irrigation  iias  been 
corisider' d as  a piurpiose  in  six  p.otential  u{;strea.m  projects. 
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2B.  HYLiHOELLi’TKIC  POWER 


The  formuiation  studies  gave  consideration  to  the  hydroelectric 
power  potential  at  all  reservoir  sites.  This  investigation  included 
authorized  projects,  projects  iunder  construction,  projects  in  the 
r’r-.tmework  plan,  and  a review  of  existing  reservoirs.  Preliminary 
;'a;t;.rs  that  had  a direct  bearing  on  the  scope  of  consideration 
w-,-re:  the  heau  that  could  be  developed  at  each  site;  the  flow 

available;  the  volume  of  storage  available;  and  any  restrictive 
OT crating  criteria  peculiar  to  the  individual  sites. 

.'ingle-pui-pose  projects  for  generation  of  conventional,  or 
rui;-of-the-r iver , hydroelectric  power  tend  to  be  uiieconomical . The 
valuations  of  x'iver  flow  during  water  deficient  years  make  these 
sites,  on  many  streams,  marginally  dependable  at  best.  With  ade- 
quate flow,  the  Inc^lusion  of  conventional  hydroelectric  power  as  a 
project  purpose  in  a multiple-purpose  project  may  become  feasible. 
Other  factors  to  be  weighed  include  the  benefit-cost  ratio  and  the 
costs  compared  with  steam-electric  plant  costs. 

Eleven  reservoir  sites  met  the  preliminary  investigation 
criteria  of  adequate  flow,  adequate  storage  available,  and  ade- 
quate head  for  conventional  hydroelectric  power  development  within 
multiple-purpose  projects.  Of  these  eleven  sites,  only  Sherviood 
Heservoii’  haa  a benefit-cost  ratio  and  a comparability  ratio  tliat 
was  considered  to  be  economically  feasible  for  development  at  this 
time.  This  project  Is  presented  later  in  paragraph  iiO  of  this 
appen  lix . 

Since  pumped  storage  hydroelectric  power  development  is  not 
i'ip-endent  on  quantity  of  river  flow,  and  since  storage  requirements 
are  less  than  tne  requirements  for  conventional  hydropower  develop- 
ment, pumped  storage  hydroelectric  p)ower  generation  may  be  feasible 
in  areas  that  would  not  support  a conventional  installation.  The  ex- 
treme fluctuations  of  water  levels  in  the  forebay  reservoirs  of  such 
j rejects  usually  p^reclude  utilization  of  tiieir  piools  for  other  pur- 
poses except  in  projects  with  a very  large  volume  of  storage. 

Eight  sites  met  the  criteria  for  pumped  storage  hydroelectric 
power  development.  These  criteria  specified  that:  (l)  a head  of 

at  lt:ast  150  feet  be  available  between  tiie  upper  and  lower  reser- 
voirs; and  (2)  sufficient  usable  storage  could  be  developed  in  the 
upper  reserv'oir  to  allow  at  least  a daily  cycle  of  generating  and 
pumping.  Ail  sites  screened  had  preliminary  benefit-cost  ratios 
and  comparability  ratios  that  would  indicate  detailed  studies  were 
warrat.te^;  however,  significantly  liigher  heads  could  be  developed 
at  the  '.’layton  Reservoir  and  tlie  Tuskahoma  Reservoir  sites.  The 
'I'uskaiioma  pumped  storage  site  proved  to  be  economically  feasible 
at  thi.:  time.  This  project  is  presented  in  paragrapii  iiO  also. 
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29 . RKCRtATION 


The  lower  Red  River  Basin  offers  a variety  of  opportunities 
for  developing  a basin  recreation  plan.  Those  available  range  from 
the  development  of  large  reservoirs  to  the  preservation  of  free- 
flowing  streams,  and  from  the  development  of  large  amounts  of 
forest  land  for  recreation  to  the  preservation  of  unique  areas  of 
outstanding  natural  beauty . 

It  is  likely  that  water  is  one  of  the  major  factors  that  draw 
people  to  outdoor  settings.  A major  consideration  of  the  recreation 
plan,  therefore,  is  water,  either  in  the  form  of  jakt>s  o: 
free-flowing  streams. 

The  basin  already  has  a nuriber  of  large  reservoirs  supplying 
recreation  opportunities.  As  recreation  demand  increases,  facili- 
ties at  existing  reservoirs  must  be  expanded  to  allow  for  the 
optimum  recreation  use  of  these  resources.  Additional  reservoirs, 
both  large  and  small,  will  be  required  in  future  years  to  meet  the 
growing  demand  for  water-dependent  and  water-enhanced  outdoor  recrea- 
tion opportunities.  A number  of  reservoir  sites  have  been 
investigated  and  considered.  Recreation  was  included  as  a project 
purpose  in  11  of  the  12  reservoir  projects  and  in  21  upstream,  water- 
sheds for  early-action  development. 

Consideration  was  given  to  the  possibility  of  developing  adja- 
cent river  basins  as  a means  of  satisfying  some  of  the  recreational 
demands  of  this  basin.  A comprehensive  river  basin  plan  has  been 
formulated  for  the  Sabine  River  Basin  which  is  adjacent  to  and 
drains  a large  area  to  the  west  and  south  of  the  subject  basin. 

The  data  available  on  the  Sabine  do  not  indicate  a substantial 
surplus  of  supply  over  the  projected  needs.  These  data  do  not 
present  findings  that  additional  demand  could  be  satisfied  more 
efficiently  or  effectively  in  the  Sabine  Basin  than  in  the  subject 
basin.  However,  Toledo  Bend  Reservoir  should  draw  recreationists 
from  the  basin,  particularly  from  the  Shreveport  Standard  Metropolitan 
Statistical  Area.  Allowances  for  this  were  made  in  the  demand  cal- 
culation for  the  Louisiana  and  Texas  subareas. 

Stream  preservation  is  of  utmost  importance  for  a balanced 
recreational  resource.  Wliite-water  canoeing  and  float  fishing 
are  highly  prized  recreational  experiences.  The  Kiamichi,  Blue, 
and  Mountain  Fork  Rivers  in  Oklahoma;  the  Cossatot  River  in  Arkan- 
sas; and  the  Saline  Bayou  and  Bayou  Dorcheat  in  Louisiana  are 
examples  of  this  nonrenewable  resource  that  should  be  preserved. 

Land  resources  in  the  basin  range  from  the  mountainous  to  the 
Mississippi  Alluvial  Plain.  These  lands  offer  opportunity  to  pro- 
vide facilities  for  recreation  activities  such  as  driving  for 
pleasure,  sightseeing,  .hiking,  camping,  and  many  others.  Tiie  devel- 
opment of  trails,  scenic  roads,  scenic  areas,  arni  wiJderness  areas 
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can  provide  opportunities  to  satisfy  many  of  the  recreation  needs  of 
modern  America.  Lands  adjacent  to  existing  and  proposed  reservoirs 
will  be  obtained  for  development  of  recreation  facilities.  Lanas 
will  also  be  required  to  preserve  and  utilize  the  free-flowing 
strescns  in  the  basin  and  to  provide  scenic  drives  and  overloons. 

30.  FISH  AiJD  WILDLIFE 

The  fish  and  wildlife  plans  presented  in  detail  in  apperidix 
XIII  were  developed  in  cooperation  with  other  Federal  arid  Statf 
agencies.  Certain  planning  items  were  developed  for  incorporation 
into  water  development  project  plans,  while  other  items  were  de- 
signed to  be  accomplished  independently.  Measures  considered  as 
part  of  the  plan  to  satisfy  the  fishii.g  needs  include  strt  am. 
preservation,  low  flow  augmentation,  development  .if  {.ul^ij  lanes 
for  fishing,  and  water  management  structures  for  lanes  axiu  reser- 
voirs. Measures  considered  in  the  plar.  to  satisfy  /.untir-g  needs 
included  land  acquisition,  land  development  and  management  f_r 
wildlife,  and  provision  of  public  access  to  these  areas  ver  al-- 
weather  roads.  These  plans,  based  nn  historical  and  present  ase 
of  fish  and  wildlife  resources,  were  developed  to  meet  botn  snort- 
and  long-range  public  needs. 

31.  hAvdGATION 

A detailed  study  of  the  basin  was  made  with  a view  toward 
providing  low  cost  bulk  transportation  to  the  commerce  centers 
via  a system  of  inland  waterways.  The  characteristics  of  the  river 
make  open-river  navigation  impracticable;  however,  a usable  water- 
way system  can  be  developed  through  tiie  use  of  locxs  anu  dams. 

Main  stem  studies  included  provision  of  a navigation  channel 
to  extend  from  the  Mississippi  River  via  Old  River  and  Red  Rivers 
to  Shreveport,  La.,  ?ind  thence  to  Ogden,  Ark.,  Arthur  City,  and 
Denison,  Texas.  Four  tributary  routes  branching  off  the  main  stem 
were  investigated.  TTie  first  route  extended  from  Red  River  in  the 
vicinity  of  Shreveport,  La.,  via  Twelvemile  and  Cypress  Bayous  and 
Lake  O'  the  Pines  to  the  vicinity  of  Daingerf ield , Texas,  and 
northerly  beyond,  along  existing  streams  and  new  land  cuts  to  re- 
join Red  River  near  mile  510,  thence  to  Denison  Dam;  the  second 
extended  from  Red  River  via  the  Sulphur  River  to  the  vicinity  of 
Texarkana,  Texas-Arkansas ; tiie  third  extended  from  Red  River  in  the 
vicinity  of  Fulton,  Ark.,  up  Little  River  to  Idabel , Okla. , thence 
through  a canal  to  Red  River  dowiistream  from  the  mouth  of  the 
Kiamichi  River;  the  fourth,  up  the  Sulphur  River  to  Texarkana 
Reservoir,  thence  north  through  a canal  to  Red  River  at  mile  510 
(existing  mileage). 
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Detailed  Ini'orrriation  relative  to  navigation  is  contained  in 
the  "Interim  Report  on  navigation  and  Bank  Stabilization  - Red 
River  below  Denison  Dairi,"  dated  March  15,  1966.  This  report  found 
that  navigation  on  the  main  stem  between  Shreveport,  La.,  and 
Denison,  Texas,  was  not  feasible  even  though  substantial  commerce 
would  emanate  from  that  portion  of  the  basin.  Subsequent  to  the 
release  of  the  interi.m  report,  the  feasibility  of  extending  naviga- 
tion above  Shreveport  was  reviewed.  In  addition,  an  alternative 
tributary  route  extending  from  Red  River,  up  Loggy  Bayou  and  Bayou 
Doi'Jheat , to  Springhill , La.,  was  given  consideration. 

32.  REGIONAL  DEVELOPMEIIT 

The  role  of  water  resources  development  in  fostering  regional 
development  has  not,  as  yet,  been  defined  with  precision.  Further, 
means  for  quantitatively  evaluating  the  benefits  a'’^ruing  from 
economic  expansion,  per  se,  are  largely  lacking.  ihus , considera- 
tion of  alternative  solutions  relating  to  regional  development,  in 
the  same  manner  that  alternative  solutions  for,  say,  flood  problems 
are  considered,  is  not  possible.  It  would  appear  appropriate,  for 
the  present,  to  view  tne  major  contribution  of  water  and  related 
land  resources  development  to  regional  enhancement  as  the  establish- 
ment of  a physical  milieu  favorable  to  economic  expansion.  Such  a 
view  was  taken  in  the  analyses  made  for  this  report. 

33.  ENVIRONMENTAL  PRESERVATION 

The  goal  of  the  comprehensive  plan  is  to  utilize  all  resources 
in  meeting  anticipated  needs  and  to  provide  an  equitable  distribu- 
tion of  opportunity  insofar  as  practicable.  To  gain  this  goal, 
consideration  must  be  given  to  the  preservation  of  a quality  en- 
vironment for  hioman  habitation. 

For  this  comprehensive  study,  natural  areas  of  value  were 
inventoried,  identified,  and  evaluated,  and  consideration  given  to 
various  means  through  which  their  preservation  could  be  effected. 

These  Included  stream  preservation,  acquisition  of  lands  for 
environmental  enhariceraent , and  consideration  of  the  impact  of 
structural  measures  on  the  environment  in  the  formulation  of  plans 
for  such  measures  with  concommittant  effort  to  minimize  unfavor- 
able impacts  in  this  regard.  Actually,  environmental  preservation 
is  a relatively  new  concept,  and  specific  measures  for  achieving  it 
are  generally  not  available.  This  report  will  have  succeeded  if  it 
merely  serves  to  identify  and  publicize  tliis  area  of  concern. 

3k . HEALTH  ASPECTS 

Important  considerations  involved  in  these  planning  studies  in- 
clui'-'  preimpouniime/it  clearing,  providing  adequate  depttis  in  reservoirs 
to  discourage  aquati  • growth,  water  level  management  in  the  interest 
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of  vegetative  and  mosquito  control,  control  of  marshy  and  seep 
areas  downstream  from  dams,  proper  location  of  recreational 
facilities  with  respect  to  the  mosquito  potential,  provisions  for 
proper  disposal  of  waste  and  debris,  and  provisions  for  vector 
surveys  at  project  sites.  All  of  these  factors  have  been  consid- 
ered in  a general  way;  liowever,  specific  consideration  must,  in 
most  cases,  be  deferred  until  detailed  planning  is  undertaken. 
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In  the  forniulation  of  a plan  to  meet  the  short-  aiu  long-tent 
water  ana  related  land  resource  {.iroblems  and  needs  of  the  basin, 
eons ideration  was  given  to  the  authorized,  under-construction, 
arid  existing  projects.  A comprehensive  framework  plan  was  devel- 
oped to  supplement  those  projects  in  order  to  fully  utilize  the 
water  resources  of  t:ie  basin.  Projects  and  programs  we-re  then 
selected  from  this  frartework  plan,  on  the  basis  of  need,  which 
could  be  recommended  for'  construction  within  the  next  10  to  15 
years.  These  prujects  and  programs  are  described  in  paragraphs 
39  tnrougr.  I5 , "Karcy-Action  Plan  of  Development."  Those  j rojects 
in  tile  comprehensive  t iaii  tiiat  are  not  needed  in  tiie  immeaiate 
future  'are  included  in  tlie  long-r'unge  plan  of  development. 

it  . DEVELOPMi-a; : of  ?Hn  FLAi; 

The  fori.iulation  of  tlie  comprehensive  plan  for  developing  the 
water  and  related  land  resources  of  t.ne  basin  involved  a process  of 
testing  and  evaluating  struct'arai  and  nonstructural  measures, 
systems  of  such  measures,  and  programs,  from  different  viewpoints 
and  standards  to  achieve  an  overall  desigr.  which  would  best  serve 
the  national  and  regional  interest . 

Existing,  under-construction,  and  authorized  Federal  and  State 
projects  and  prograiiiS  for  use  and  control  of  water  and  related  land 
resources  in  tiie  basin  served  as  a base  for  the  develojiment  of  the 
compreheiisi ve  plan.  Such  projects  and  programs  were  evaluated  and 
modifications  were  proposed  where  they  could  be  justified  on  the 
basis  of  aiditional  benefits.  Additional  projects  and  programs  to 
meet  the  remaining  immediate  and  long-range  needs  -were  developed 
and  evaluated  for  inclusion  in  tiie  comprehensive  plan. 

h'-.-a  .iCe  irgii.t  need  and  widespiread  interest,  tiie  iientil'ica- 
* i -,r.  -f  : rd. lemu  aiiu  needs  associated  with  water  transportation 
a;,  i "ivirig  along  tiu'  main  stem  of  Red  Riv'-r,  ana  the  develop- 

.f  ; .'tiiS  f;.n’  tiieir  solution  were  given  first  priority  in  tlie 
study.  Subsequently,  the  results  of  thi.--  study  were 
.r  .isi.-'i  a.;  -ui  ii.terini  report  by  the  Corps  of  Engineers  iii  Marcii 
. i I'l  r"Commends  the  constructioti  of  bank  stabilization 

w fr.  i-.-i  Hiver  from  its  moutti  to  Denison  D-ir. , an  1 construction 
;■  ;.a. di'ati  ^n  { rcje  'ts  by  a series  of  locks  and  dams  as  I’ar  as 
.Tir-'v;  rt  , Louisiat.a,  on  tiie  R"1  River,  at.d  to  the  vicinity  of 
gaing'-r ''i-  1 ; , Texas,  -t:  the  'IVeivomiie- iypr'SS  bayou  triliUiary 
system.  During  ttii.-  study,  otlier  probjems  and  ii'-eds  f the  basin 
•W'-re  lotisidered  to  •■nsure  the  d'  Velupment  oi'  a plan  wliicti  would  be 
■o.m.p'it  i I,  .•  wit:,  -tii'  r ; rojccts  or  r rogr'cr.s  "itlier  ir;  exist'di’e  .^r 


wtiich  would  be  identified  as  offering  a potential  for  significant 
contribution  to  the  economic  welfare  of  the  basin.  The  navigation 
and  bank  stabilization  study  was  thoroughly  coordinated  among  the 
Federal  agencies  and  Ftates  involved  in  planning  and  the  project 
was  considered  "in  place"  in  planning  for  other  improvements  iti 
the  basin. 

Plans  for  the  control  of  damaging  flood  flows  through  reser- 
voir storage  or  channel  improvement  were  given  priority  according 
to  the  magnitude  of  the  flood  problem.  As  mentioned  previously, 
sites  for  major  reservoirs  within  the  basin  are  limited  and 
multiple-purpose  use  of  such  sites  was  always  considered.  Numer- 
ous main  stem  and  major  tributary  sites  were  investigated  for 
municipal  and  industrial  water  supply,  water  quality  control, 
conventional  and  pumped-back  hydroelectric  power,  irrigation, 
recreation,  and  fish  and  wildlife,  as  well  as  flood  control. 

Local  protection  works,  including  levees,  channel  improve- 
ments, diversion  channels,  drainage  facilities,  and  p'omping  plants, 
are  proposed,  wiiere  feasible,  for  those  areas  sustaining  flood  dan.- 
ages  which  would  not  be  protected  by  existing  and  proposed  reservoirs. 

Floodwater  retardation  structures  are  proposed  in  upstrean, 
areas  where  flood  problems  exist  and  suitable  sites  for  such  struc- 
tures are  available.  Where  a need  exists,  plans  include  storage 
for  municipal  and  industrial  water  supply,  water  quality  control, 
recreation,  fish  and  wildlife,  and  iiTigation.  Land  treatment 
measures  are  included  where  sucti  measures  are  needed. 

Various  types  of  developments  were  considered  to  iiieet  the 
needs  for  water-related  recreational  opportunities  in  tlie  basin 
and  area  of  iid'luence.  These  included  cons'*  ruct i -f  mairi  stem, 
major  tributary,  and  u{)Streai;i  reservoirs;  preserva*  : >f  streai:.c; 

development  of  adi'tional  recreation  laxes  and  the  acquisition  of 
additional  land  within  National  Forests;  construct;  in  cd’  fish 
hatcheries;  regulation  of  taiJwater  temperatures  and  provis;  n of 
access  to  the  tailwater  below  large  reservoiiv;  ;r  visi-'n  of  access 
to  fish  and  wildlife  habitat  witl.in  leveed  areas;  c ruction  of 
public  lakes  i’or  fishing  and  tiutiting;  provision  of  .'tre^uri  access, 
municipal  i.mpoundraents , ;md  farm  p'onds ; and  land  U'.'quisition  foi' 
w i Idl i fe  management  . 

In  formulating  tiie  compret.erisive  plan  for  development  of  tlie 
land  and  water  resources  of  tiie  basin,  projects  and  )'n'grams  were 
screened  to  iet'-rmine: 


a.  Ttiose  tint  are  not  jualified  for  inclusi'.n  in  th'/  pi.an  by 
reason  of  unfavorable  economics  ana/-  r lack  1'  need. 
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b.  Those  that  are  economically  feasible  for  construction 
within  the  next  10  to  15  years  and  are  necessary  to  meet  immediate 
and  future  needs.  Such  projects  and  programs  are  included  in  the 
early-action  plan. 

c.  Those  that  are  not  economically  feasible  for  construction 
in  the  next  10  to  15  years  but  are  likely  to  be  needed  to  meet 
future  basin  .needs  and  are  potentially  feasible  for  development. 

Such  projects  and  programs  are  included  in  the  long-range  plan. 

Individual  pi'ojects  involving  structural  measures  were  devel- 
oped by  the  Corps  of  Engineers  and  the  Soil  Conservation  Service. 
Certain  nonstructural  measures  were  developed  by  other  participants 
as  well  as  by  the  two  above  agezicies.  Informal  coordination  was 
maintained  throughout  the  forinuiation  of  all  projects,  not  only 
between  the  two  construction  agencies,  but  aniong  ail  study  parti- 
cipants. In  a nuii.ber  of  cases,  combined  plans  have  been  developed 
to  accomplish  a single  purpose. 

As  might  be  expected  in  such  a study,  certain  conflicts  arose 
as  to  programs  and  methods . Most  such  conflicts  were  resolved  by 
informal  negotiation  between  the  different  agencies.  Wlien  such 
negotiations  failed  to  produce  a mutually  acceptable  compromise, 
the  problem  was  presented  to  the  Plan  Formulation  Task  Force  in 
full  session.  In  all  cases,  the  Plan  Formulation  Task  Force  was 
able  to  develop  recommendations  for  the  Coordinating  Committee 
which  represented  an  adequate  consensus. 

Wlien  a tentative  overall  plan  had  been  developed,  it  was 
presented  to  the  Coordinating  Committee  for  approval.  After 
Coordinating  Committee  approval,  the  tentative  plan  was  presented 
to  the  public  at  three  public  hearings  - at  Shreveport,  Louisiana, 
on  February  u, 1968;  at  Texarkana,  Texas,  on  February  J,  1968;  and 
at  Lake  Texoma  Lodge,  Oklahoma,  on  FeLruai-y  d,  196b.  The  hearings 
provided  a final  opportunity  to  elicit  local  views  and  preferences 
on  a broad  scale,  and  from  them  came  the  last  of  the  inputs  to  tlie 
study.  Thus,  the  hearings  served  to  provide  a means  for  all  local 
interests  to  exert  an  appropriate  influence  on  the  final  plan. 

Subsequent  to  the  public  hearings , the  tentative  plan  was 
adjusted  in  accordance  with  input  data  generated  by  the  public 
hearings  and  presented,  as  the  final  plan,  to  the  Coordinating 
Committee  for  approval.  The  plan  and  supporting  report  were  then 
presented  to  the  participating  States  and  agencies  for  foiTial  field- 
level  review  and  commetit.  Agency  and  State  comments  are  containeu 
in  Annex  "A"  to  tiie  Suinmary  Keport  . 
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THE  COt-IPREHETlSIVE  PLAN 


The  comprehensive  plan  of  development  includes  both  structural 
and  nonstructural  measures,  categorized  as  early-action  or  long- 
range  features,  depending  upon  the  urgency  of  the  needs  to  which 
they  are  responsive.  The  comprehensive  plan  is  divided  into  two  sec- 
tions with  respect  to  status.  The  first  section  includes  existing, 
under-construction,  and  authorized  projects  and  progranis . The  second 
section  comprises  the  additional  features  required  to  meet  remaining 
needs.  Tiie  projects  and  programs  of  the  comprehensive  plan  are 
shown  on  plates  1 and  2,  and  discussed  in  subsequent  paragraphs. 

a . Existing,  under-construction,  and  authorized  improvements. 
I'hese  projects  and  progranis  include  all  of  those  presented  in 
paragraph  3,  with  the  following  exceptions: 


Project 


Remarks 


Mooringsport  Reservoir 


Reu  River  below  Fulton, 
Ark.  (Overton  Waterway) 


Cypress  Bayou  and  Waterway 
between  Jefferson,  Texas, 
and  Shreveport,  La. 

McKinney  Bayou  Modifica-- 
tion  authorizeu  oy  Floou 
oonU'ol  Act  of  i960 


Deauthorization  recommended  in  CE 
’'Interim  Report  on  navigation  ana  rank 
Stabilization,"  dated  March  I5,  I966 . 

Modification  recommended  in  CE 
"Interim  Report  on  Navigation  and  bank 
Stabilization,"  dated  March  I5,  I966 . 

Same  as  above . 


Early-action  plan  includes  a project  of 
increased  scope  which  encompasses  all 
purposes  of  the  authorized  m.odification. 


Posteri  Bayou  Deauthorization  recommended  in  CE 

"Interim  Report  on  Posten  Bayou," 
dated  March  I,  1968. 


b.  Additional  improvements.  Additional  impiroveraents  are 
shown  on  plate  2.  For  the  purposes  of  this  report , all  uj.strean. 
watershed  improvemetits  authorized  subsequent  to  December  31,  1962, 
regardless  of  their  current  state  of  completion,  are  included  as 
features  of  the  early-action  plan,  and  are  shown,  in  red,  on  plate  2. 


The  jirojects  and  jirograms  of  the  early-action  plan  of  im- 
provement would  satisfy  the  urgent  needs  for  udditiotial  flood 
protection,  water  supply,  recreation,  fish  and  wildlife,  and  iiydro- 
electric  capacity  in  the  Red  River  Basin  below  Denison  Da:n;  stimulate 
the  economic  growth  in  the  region;  and  provide  for  preservation  of 
valuable  environmental  i'eatures.  Flood  protectioJi  iuid  drainage  iiene- 
fits  would  be  realized  on  929,500  acres  of  ricii  agricultural  land 
within  the  basin  ruid  on  more  tlian  363,000  acres  in  areas  adjacent 
to  tiie  uasin.  Tiie  increase  in  tlie  assured,  dependable  water  supply 
would  aid  in  satisfying  a growing  need  and  induce  industries  to 
locate  in  this  region  to  develop  the  abundance  of  natural  resources. 
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General  recreation  and  I'ist;  and  wildlife  would  be  enhanced  through- 
out ttie  basin  and  oj^portunities  for  the  establishment  of  associated 
service  industries  and  trades  woulu  be  increasea.  The  hydroelec- 
tric capacity  provided  would  satisfy  a portion  of  the  urgently 
needed  peaking  aernands  of  the  marketing  area. 

i:.v  projects  and  programs  of  the  long-range  plan  of  impu-ovement 
woui  . ermit  the  full  develoT;ment  of  the  basin's  water  and  related 
±una  resources  as  the  need  arises.  A r^sumib  of  the  projects  and 
prograiiis  included  in  the  comprehensive  plan  follows: 

(l)  structural  measures. 


( a ) harly-action  plan. 

Multiple-purpose  projects  in  upstream  water- 
sheus  as  shown  on  table  31  of  tills  appendix.  Project  plans  include 
reservoirs  and  other  measures  for  watershed  protection,  flood 
prevention,  irrigation,  drainage,  water  quality  control,  recreation, 
r.'iuriicipal  anu  industrial  water  supply,  and  fish  and  wildlife  pur- 
poses. Seven  single-purpose  reservoirs  are  included  for  ivur.icipal 
anu  industrial  water  supply,  or  recreation  in  six  upstreati  watersheds. 

TVelve  major  tributary  reservoirs,  as  shown  on 
table  b,  which  include  1 I’eservoir  for  flood  control,  municipal  and 
in.iustrial  wateu-  supply,  irrigation,  recreation,  and  fish  and  wilu- 
iife;  k reservoirs  for  flood  control,  municipal  and  inuustrial  water 
s'lpply,  recreation,  and  fish  and  wildlife;  1 reservoir  for  flood 
control,  hydropower,  recreation,  and  fisn  anu  'wildlife;  k reservoirs 
for  municipal  and  industrial  water  supply,  recreation,  and  fisii  and 
'wildlife;  i reservoir  for  municipal  and  industrial  water  supply, 
water  quality  control,  recreation,  and  fisii  and  wildlife,  'inu  i 
single-purpose  pumped-storage  hydroelectric  power  project, 

3_.  Three  ciiannel  improvement  projects,  fur 
local  flood  protection,  as  shown  on  table  9-  These  p'l'ojects  in- 
volve new  channels,  control  structures,  and  improvement  of  existing 
channels.  One  of  tiie  projects,  Fosten  Bayou,  Arkansas,  is  the  sub- 
ject of  an  interim  report  prepared  by  the  Corps  of  Engineers  wnich 
•was  comj  ieted  in  Marcii  il68. 

The  modification  of  a local  interest  ievee 
to  c-nl‘orm  to  Feaeral  standards,  and  subsequent  incorf'oration  into 
ti.e  ' eUeral  project,  "Ked  Kiver  below  Denison 

i’he  conutruction  of  navigation  improve- 
::.ent..;  providing  a by  200-foot  cliannei  on  tin;  main  stem  of  Red 
HiV'  r , from  tiie  Mississippi  River  to  Oiireveport , Louisiana,  a dis- 
tatic  cl'  cl3  miles,  including  locks  and  d.-utiS ; n.avigation  improve- 
ments ;rsvi  iing  a >-  ly  200-foot  channel  exliniinr,  8l  miles  ups trea,':. 

I'r  ,Ti  .'nr'  Vet  ..ct  te  Lai  ngc-rfir’ld  , 'I'exar  , via  TVeJveinile  at.;  Cypr<ss 


TABLE  8 

MAJOR  RESERVOIR  INiPROVEMENTS  IN  EARLY-ACTiON  PLAl.' 


Project I Stream  Location | Purpose ^ - ' 


Albany  Reservoir 
Durant  Reservoir 
Boniiam  Reservoir 
Parker  Reservoir'^ ^ 
Tuskalioma  Puitiped 
Storage  Hydroelec- 
tric Project 
Sherwood  Reservoir- 
Broken  Bow  Mod. 
Liberty  Hill  Res. 
McGee  Creek  Res . 
Titus  County  Res. 
Caddo  Lake  Enlgt . 
bayou  Dorcheat  Res . 
Kisatchie  Bayou  Res. 


Island  Bayou,  Okla. 

FC, 

WS, 

R, 

F&WL 

Blue  River,  Okla. 

FC, 

WS, 

R, 

F&WL 

Bois  d'Arc  Creek,  Tex. 

FC, 

WS, 

R, 

F&WL 

Muddy  Boggy  Creek,  Okla. 

FC, 

WS, 

R, 

F&Wl 

Pushmataha  County,  Okla. 

P 

Mountain  Fork  River,  Okla. 

FC, 

P, 

R , F&W'L 

Mud  Creek,  Tex. 

WS, 

R, 

F&WL 

McGee  Creek , Okla . 

FC, 

WS , 

R , F&WL 

Cypress  Creek,  Tex. 

WS, 

R, 

F&WL 

Twelvemile  Bayou,  La. 

WS, 

R, 

F&WL 

Bayou  Dorcheat , Ark . 

WS, 

WQC 

, R,  F&WL 

Kisatchie  Bayou,  La. 

FC, 

WS, 

I,  R,  F&' 

(l)Legend  PC 
WS 

WQC  - 
P 
I 
R 

F&WL  - 
^^^Combined  with 


Flood  control 

Water  supply 

Water  quality  control 

Hydroelectric  power 

Irrigation 

Recreation 

Fish  and  wildlife 

upstream  watershed  improvements. 


TABLE  9 

IMPROVtMENTS  FOR  LOCAL  FLOOD  PROTECTION  IN  EARLY-ACTION  PLAi; 


I’roject 


Work 


Purpose 


m 


Days  Creek,  Tex. 
McKinney  Bayou, Ark. 

& Tex. (2) 


Posten,i;ij.you, 

Ar  k . 

West  Agurs  Levee, 
L'l . 


Channel  enlargement 

Channel  enlargement , 
clearing  and  snagging, 
diversion  channel  and 
outlet  structure 

Diversion  channel  and 
structure 

Modification  of  levee 
and  incorporation 
into  Federal  System 


FC  & D 


FC  & U 
FC  & D 
PC 


^ ^ ^Legeli  l ; 

FC  - 

^ “■  t .ml-  i n> 

1 with 

Flood  control;  D - Di'ainage 
upstre'ii!.  watershed  improvements. 


Bayous,  including  U locks  and  dams  (2  dams  existing);  and  bank 
stabilization  improvements  extending  520  miles  along  the  main  stem 
of  Red  River  from  Denison  Dam  to  the  Mississippi  River. 

6.  Under  multiple-use  management  on  National 
Forest  System  lands,  plans  have  been  approved  for  construction  (by 
1980)  of  six  additional  impoundments  with  h6^  acres  of  water  for 
recreational  development.  Three  impoundments  would  be  managed  as 
"green-tree"  reservoirs  for  water  fowl  hunting.  Thirteen  new 
areas  with  h62  acres  of  land  would  be  developed  for  other  recreation- 
al use.  Planning  for  sustained  yield  and  other  forest  uses  is 
completed  and  approved. 

(b)  Long-range  plan ■ 

Multiple-purpose  projects  in  five  upstream 
watersheds.  Project  plans  include  land  treatment  and  structural 
measures  for  watershed  protection,  flood  prevention,  drainage,  water 
supply,  and  recreation  purposes.  Single-purpose  project  plans  are 
included  in  Lo  upstream  watersheds  for  irrigation,  water  supply, 
or  recreation  purposes.  Pertinent  data  for  these  projects  are 
included  in  table  33  of  this  appendix. 

Fourteen  new  reservoirs,  and  twelve  modifi- 
cations to  existing,  authorized,  or  early-action  reservoirs,  on 
major  tributaries  or  on  streams  emptying  into  the  major  tributaries. 
General  information  on  these  projects  is  presented  in  table  10. 

The  authorized  Black  Bayou  Reservoir,  which  is  not  economically 
justified  at  this  time,  is  included  in  the  1^+  new  reservoirs. 

Local  protection  improvements,  consisting 
of  worxs , independently  or  in  combination,  for  channel  enlargement, 
diversioij  channels,  pumping  plants,  and  levees,  on  ll*  streaniS  in 
the  basin  are  presetited  in  table  11. 

Navigation  above  Shreveport,  Louisiana,  along 
the  main  stem  of  Red  River,  to  Denison  Dam,  to  move  the  commerce 
expt.'cted  to  be  generated  in  the  upper  portion  of  the  basin  by  2020. 

( . ' ) Nonstructuj'al  erasures  . 


Full  development  of  the  water  and  related  land  re- 
sources cannot  be  attained  through  structural  measures  alone.  The 
plan  accordingly  contains  recommendations  relative  to  implementa- 
tior;  of  the  following  nonstructural  measures  which  are  considered 
a vital  part  of  the  comprehensive  plan  and  whose  implementation 
will  rcipuire  the  cooperation  of  Federal,  State,  and  local  interests. 
Implementation  of  these  measures  should  begin  ut  the  earliest 
practicaiiie  date,  and  their  application  should  bo  of  a continuing 
nature . 


TRIBUTARY  RESERVOIRS  IN  THE  LONG-RANGE  PLAN 


^Legend:  FC  - Flood  Control;  W3  - Water  Supply;  WQC  - Water  Quality  Control; 

P - Hydroelectric  Power;  R - Recreation;  F&WL  - Fish  and  Wildlife. 


r 


TABLE  11 

LOCAL  PROTtCTIOi;  PROJECTS  IN  THE  LONG-RANGE  PLAN 


Gubfaasin 

Stream  ; 

Type  of  Improvement 

Cyj.ress  Creek.,  Tex., 
Ark . , La. 

iVelve.mile  Bayou 
Middle  Bayou 

Piunping  plant 

Levee  and  pojnping  plant 

Bayou  Pierre,  La. 

Brush  Bayou 
Bayou  Pierre 

Channel  improvement 
Levee  and  pumping  plant 

Loggy  Bayou , Ark . , 
La. 

Flat  River 
Loggy  Bayou 

Channel  improvement 
Levee  loops 
Pumping  plants 

East  Point  Area,  La. 

Coushatta  Bayou 

Pumping  plant 

Campti -Clarence  Area, 
La. 

Chevreuille  Bayou 

Pumping  plant 

Cane  River,  La. 

Cane  River  Island 

P'umping  plant 

Rapides  Island,  La. 

Bayou  Rapides 

Pumping  plant 

McKinney  bayou, 
Tex . , Ark . 

McKinney  Bayou 

Cljannel  improvement 
Diversion  ch;innei 
Pumping  plants 

Posten  Bayou, 
Ark . , 

Posten  bayou 

Channel  improvements 
Pumping  plant 

Browri  Creek,  Okla. 

Brown  Creek 

Channel  improvement 

I 
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(a)  Development  of  more  precise  data  relating  to 
the  flood  hazard  to  the  end  that  management  programs  for  controlling 
and  regulating  the  economic  use  of  flood  plains  may  be  more 
effectively  implemented. 


(b)  Action,  at  the  State  and  local  level,  to  fully 
utilize  information  relative  to  flood  plain  management  in  the 
development  of  plans  to  guide  the  utilization  of  flood  plains. 

Such  plans  should  be  developed  not  only  for  areas  in  which  flood 
damages  cannot  be  eliminated  or  reduced  economically  by  strucutral 
measures,  but  also  for  application  in  areas  where  structural 
measures  for  control  of  flood  damage  already  exist  or  are  proposed 
as  features  of  the  comprehensive  plan. 

(c)  Continuation  and  expansion  of  current  land 
management  and  conservation  programs. 

(d)  Expansion  of  existing  State-Federal  cooperative 
forestry  programs. 

(e)  Extension  of  organized  fire  protection  to 
include  875,^00  acres  of  forest  land  not  now  protected. 

(f)  Preservation  of  areas  of  unique  natural  beauty, 
and/or  historicai , archeological,  scientific,  and  ecological 
importance . 


(g)  Recognition  of  the  need  for  more  extensive 
archeological  surveys  in  the  entire  basin,  and  of  the  importance 
of  avoiding  destruction  of  archeological  information. 

(h)  Preservation  of  streams  or  stream  reaches  as 
free-flowing  streams. 

(i)  Protection  of  valuable  hal'itat  areas  tiirough 
pollution  control  and  operation  of  reservoir  projects  to  prevent 
adverse  changes  in  stream  disciiarge. 

(j)  Action  at  the  Federal,  State,  and  local  If'Vel, 
as  appropriate,  to  ensure  tiiat  cognizance  is  given  the  respective 
official  State  f^omprehensivo  outdoor  recreation  plan  as  the  focal 
point  for  all  recreation  planning  and  development  activities. 


i 


(k)  Licensing  of  lands  obtained  for  mitigating 
wildlife  losses  to  respective  State  game  and  fish  agencies. 

(l)  Expansion  of  existing  recreation  areas  in 
accordance  with  experienced  visitation  patterns. 


I 


(m)  Consideration  of  the  inclusion  of  recreation 
as  a purpose  in  the  formulation  of  all  future  water  resource 
development  projects. 

(n)  Continuing  consideration  of  the  protection  of 
valuable  wildlife  habitat  through  pollution  control  and  operation 
of  reservoir  projects. 

(o)  Continuing  consideration  of  alternative 
approaches  to  the  problems  of  evaluating  the  feasibility  of 
providing  mitigation  measures  in  connection  with  construction  of 
agency  projects. 

(p)  Surveillance  of  water  quality  by  Federal, 

State,  and  local  agencies  to  assure  safe  and  healthful  utilization 
of  water  resources,  and  extension  and  expansion  of  the  data 
collection  network  required  to  support  such  sui’veillance . 

(q)  Establishment  of  a systematic  data  collection 
program  to  provide  a base  for  developing  the  ground  water  resource. 


(r)  Consideration  in  the  detailed  design  of 
construction  projects,  to  the  needs  for  providing  facilities  for 
collecting  hydrologic  data. 

(s)  Expansion  and  improvement,  on  an  expedited 
basis,  of  river  and  flood  forecasting  services. 

(t)  Further  studies  to  determine  the  most  feasible 
alternative  means  of  improving  the  mineral  quality  of  the  m.ain 

stem  of  Red  River  during  the  period  while  effective  salt  control  \ 

measures  in  the  upper  basin  are  being  implemented. 

(u)  Coordination  of  efforts  of  appropriate 
Federal  agencies  and  States  to  ensure  the  protection  of  the 
public's  health  by  establishing  vector  control  programs,  providing 
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adequate  sanitary  facilities  at  recreation  sites,  and  providing 
surveillance  programs  to  ensure  proper  operation  and  maintenance 
of  such  facilities. 

(v)  Action  at  the  Federal,  State,  and  local 
level,  as  appropriate,  to  ensure  continuing  review  of  water 
resource  development  laws,  policies,  and  programs  to  maintain 
their  relevance. 


"lARLX-ACTlOi;  PLAIJ  OF  DEVFLOI'I-LFIA 


33.  gf::fral 

The  eariy-actioM  plan  has  bee.n  formulated  to  satisfy  existing 
and  future  water  and  related  land  resource  needs  in  the  basin. 

.Major  reservoirs  te  provide  flood  protection,  water  supply,  water 
quality  control.  Irrigation,  recreation,  fisii  and  wildlife  con- 
servation, and  iiydroelectric  power  generation  are  contained  in  the 
plan.  IJavigation  of  the  Red  River  from  the  Mississippi  River  to 
Shreveport,  Louisiana,  and  of  Twelvemile-Cypress  Bayou  system  from. 
Shreveport,  Louisiana,  to  Daingerf ield , Texas,  was  found  to  be 
economically  feasible,  as  was  bank  stabilization  on  the  Red  River 
from  its  mouth  to  Denison  Dam.  Local  flood  protection  projects  at 
four  locations  are  included  in  the  plan.  Upstream  watershed 
projects  in  the  plan  comprise  integrated  systems  of  channel  improve- 
ment, land  treatment  measures,  and  single-  and  multiple-purpose 
reservoirs  for  flood  prevention,  water  supply,  irrigation,  water 
quality  control,  and  recreation.  Also  contained  in  the  plan  are 
specific  measures  for  environmental  preservation,  fish  and  wildlife 
enhancement,  and  recreation. 

At.  all  major  reservoirs  in  the  early-action  plan,  except 
Tuskahoma  Forebay,  public-use  areas  would  be  constructed  to  afford 
optimum  recreational  use  of  the  projects.  Tiiose  public  recreation 
areas  on  the  shores  of  the  lakes  would  be  provided  witn  tne 
following; 

Roads  and  parking.  Access  roads,  circulatory  roads,  and  parking 
areas  to  provide  public  access  to  the  recreation  areas  and  to  the 
lake  shore. 

Hiking  trails.  Routes  permitting  full  opportunity  for  etijoyment 
of  scenic  areas. 

Boat-launching  ramps.  Boat-.l aunching  r-'.unps  in  protected  areas 
to  provide  for  launching  of  boats  from  trailers. 

Picnic  areas.  Picnic  areas  for  visitors  on  a 1-day  outing.. 
Facilities  proposed  in  these  areas  include  picnic  tables,  firepiiaces, 
and  rel'use  cans. 

Campgrounds . C.’ampgrounds  for  persons  who  stay  overnight  or 
j-onger.  Facilities  for  a camping  area  would  consist  of  at;  individual 
turnout  for  car  and  trailer,  a graded  tent  site,  a tabL',  a fireplace, 
and  a refuse  C'ci. 


Cwiinming  areas.  Developed  beach  with  safety  and  sanitary  faciJ- 
itie.-, . 
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sanitary  station,  and  trailer  sanitary  disposal  stations  at  all 
picnicking  and  camping  areas. 


Signs  eind  navigation  aids.  Signs  and  navigation  aids  to  give 
adequate  information,  pi'otection,  and  directions. 

Clearing,  cleanup,  erosion  control,  and  reforestation.  Clear- 
ing and  cleanup  of  public-use  areas  would  be  t2ie  minimum  required 
to  provide  pleasant,  usable  areas  that  can  be  maintained  effi- 
ciently. Reforestation  would  be  accomplished  in  those  areas 
without  trees.  Trees,  shrubs,  and  vines  that  are  indigenous  to  the 
area  would  be  planted  for  beautification.  Open  areas  of  poor 
ground  cover  and  eroded  areas  would  be  fertilized,  sprigged,  and/or 
seeded . 

Those  public-use  developments  below  t2ie  dams  would  consist  of 
platforms  to  afford  safe  access  to  tailwater  fishing  areas  and 
parking  and  sanitary  facilities.  At  proposed  projects  other  ttian 
major  reservoirs,  recreational  development  woula  be  dependent 
upon  the  characteristics  of  the  individual  project  and  may  include 
any  or  all  of  the  facilities  listed  above.  The  scope  of  recrea- 
tional development  of  each  of  the  projects  in  the  early-action  plan 
is  based  on  estimated  demands  and  the  potential  of  each  project. 

Final  determination  of  the  recreational  features  to  be  provided 
at  each  project  would  be  governed  by  tlie  desires  of  the  States 
at  the  time  of  project  construction.  At  all  .jor  reservoirs  ex- 
cept the  Tuskahoma  Pumped-Storage  project , studies  would  be  made 
during  detailed  planning  to  determine  operational  nrocedures  to 
provide  for  flows  to  meet  fish  and  wildlife  needs. 

Descriptions  of  the  individual  projects  proposed  for  construc- 
tion in  the  early-action  program  are  contained  in  the  following 
paragraphs . 

39.  MAJOR  RESERVOIR  IMPROVEMENTS 

a.  Albany  Reservoir. 

(l)  Pisin  description.  Island  Bayou  is  a nort2i  bank  ti-ibu- 
tarj'  of  the  Reu  River.  The  streaiii  flows  from  its  source  in  an  easter- 
ly uirection  about  i'l  miles  to  its  confluence  witn  the  Red  River. 

The  watersiied  is  composed  of  rolling  hills  that  are  covered  with 
timber  and  grassland,  and  has  a maximum  width  of  about  11  miles. 

In  the  upper  reaches  of  the  basin  the  channel  meanders,  tias  in- 
termittent bank  lines,  and  is  generally  clioked  with  timl'er  and 
brush.  At  the  proposed  damsite  (see  Fig.  ) , the  channel  is  well 
defined  and  has  a flow  capacity  of  about  2,000  c.f.s.  Principal 
crops  grown  in  the  basin  are  wheat,  alfalfa,  grain  sorghums,  cotton, 
corn,  oats,  and  native  pecans.  The  uncultivated  areas  are  largely 
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devoted  to  pasture.  The  area  is  sparsely  populated,  and  there  are 
no  towns  of  appreciable  sice  within  the  basin.  At  present,  no 
Public  Law  566  programs  are  under  way  in  the  basin. 

(2)  Project  formulation. 

(a)  Water  and  related  land  resource  development 
needs  in  the  Island  Bayou  basin  include  flood  control,  municipal 
and  Industrial  water  supply,  recreation,  and  fish  and  wildlife. 
Preliminary  investigations  demonstrated  that  flood  control  stor- 
age could  provide  a much  higher  degree  of  protection  at  a lower 
cost  than  channel  i.mproveraent . In  addition,  the  existence  of 
needs  in  the  municipal  and  industrial  water  supply,  recreation, 
arid  fish  and  wildlife  categories  favors  the  reservoir  solution. 

Two  damsites  on  Island  Bayou  were  considered  in  the  preliminary 
phases  of  the  study.  These  sites  are  located  at  river  .mile  6.5 
and  15.*<.  It  was  found  that  the  upper  site  would  provide  about 
the  same  flood  control  and  recreation  benefits  but  would  yield 

8 m.g.d.  less  water  than  the  lower  site.  Cost  studies  indicate 
that  the  upper  site  would  be  more  expensive.  Since  the  lower  site 
could  provide  more  overall  benefits  at  lower  cost,  it  was  selected 
for  detailed  studies. 

(b)  Flood  control  studies  of  Island  Bayou  at  the 
Albany  Reservoir  site  for  ranges  of  50-  to  150-year  frequency 
storage  were  considered.  The  50-year  frequency  storage  provided 
a slightly  greater  excess  of  benefits  over  costs.  With  the 
50-year  flood  control  storage  held  constant,  increments  of  con- 
servation storage  were  added.  As  the  conservation  storage 
increased,  the  water  supply  and  recreation  benefits  also  in- 
creased. Comp.arison  of  costs  and  benefits  for  the  range  of 
analysis  showed  that  maximrum  benefits  over  costs  would  be  ob- 
tained for  the  project  having  85,200  acre- feet  of  net  conservation 
storage,  b,800  acre-feet  of  sediment  storage,  and  1(5,200  acre-feet 
of  flood  control  storage.  This  plan  would  provide  50-year  flood 
protectioti  and  32  m.g.d.  dependable  water  supply  yield  for  municipal 
and  industrial  purposes.  Recreation  facilities  were  considered  for 
all  scales  of  development.  The  minimum  development  would  consist 
only  of  measures  to  protect  the  public  as  regards  health  and  safety 
and  would  contain  no  recreation  facilities  as  sucii.  Recreation 
fa'iiities  were  adied  until  the  maximum  excess  of  benefits  was 
obtained  based  on  Uie  number  of  people  in  the  general  area  that 
could  be  expecteu  ti-  use  the  facilities.  Albany  Reservoir  recrea- 
tional facilities  Would  ne  aevelopeu  witnl;;  tiie  ge.nera..  recreation 
needs  as  described  in  appendix  XII,  "Outdoor  Recreation."  Four 
]ublic-use  areas  on  the  reservoir  and  one  area  below  the  dair.  at 

the  outlet  works  weuid  provide  optimum  recreational  use  of  tiie 
project.  A comr;ercial  fish  seining  area  would  be  cleared  in  the 
reservoir.  Requests  for  lands  for  fisti  and  wildlife  developments 
would  be  fulfilled  from  {.roject  lands  arii  aiditioi.al  lands 


would  not  be  purcnaseu.  The  deveiop.'aent  ana  administration  of  tiie 
fish  and  wildlife  facilities  would  be  placed  with  tne  appropriate 
State  agencies. 


(3)  Description  of  project,  i’ertinent  uata  for  tne 
proposed  plan  of  improvement  are  siiown  in  table  12.  Ti.e  uajn  woulu 
consist  of  an  earth  embankment  rising  79  feet  above  tiii_  streaiiibeu 
with  a total  length  ol'  about  10,300  feet.  y\n  uncorarolleu  limited 
service  spillway  would  be  located  in  a sadule  near  trie  right  abut- 
ment. The  outlet  works  would  be  located  near  tiie  left  abutment 
and  would  consist  of  a cut-at.i-cover  conuuit  7.25  feet  in  diameter 
with  an  uncontrolled  morning  glory  inlet,  wet  well  tower,  a stilling 
basin,  a l4.2-inch  water  supply  conduit,  ana  a .:.'t-incii  low  flow  re- 
lease pipe.  Total  land  requirements  for  ttie  project  woulu  be  about 
13,000  acres,  of  wriich  12,200  acres  woulu  be  for  tne  dam  anu  reser- 
voir, and  800  acres  for  public  use  and  access.  Hecreational 
facilities  would  be  included  for  public  use  of  the  iand  and  water 
areas.  Construction  of  Albany  Reservoir  would  require  relocation  of 
1.25  miles  of  State  highways,  1.6  miles  of  county  roads,  o.l  miles  of 
electrical  power  distribution  lines,  and  1 mile  of  telephone  lines. 

(h)  Benefits . The  flood  control  storage  in  Albany 
Reservoir  would  provide  protection  from  damaging  floods  on  lower 
island  Bayou  and  eliminate  about  97  percent  of  the  average  annual 
damages  in  this  reach.  Annual  flood  control  benefits  would  be 
195,700.  The  conservation  storage  would  develop  the  full  yield 
potential  of  Island  Bayou  (32  m.g.d.  of  high  quality  water),  for 
municipal  and  industrial  uses.  'The  estimated  benefits  would  be 
4)262,000  annually.  The  increase  of  water-oriented  recreation  op- 
portunities at  Albany  Reservoir  would  produce  about  $290,000  in 
benefits  per  year,  while  annual  benefits  due  to  commercial  fishing 
would  be  about  $9,000. 

(5)  Costs . Tiie  first  cost  of  construction  of  tlie  res- 
ervoir and  r'-creaf:  ional  facilities  would  be  $J!, 000, 000.  The 
annual  charges,  including  Interest  and  amort  i zat  i c.n  , operation  and 
maintenance,  ma,i..r  replacement,  and  engineering  studies  would  be 
$U86,300. 

(6)  Sunmiary  of  benefits  and  costs.  Tiie  total  avi-ragi- 
annual  benefits  of  $i'5b,700,  and  the  total  annual  ctiarf’es  ,,f 
$1*86, -;00,  yiel'i  a beriff it-cost  ratio  of  l.^t. 

b . Durant  Jb  S'.'rvoi 

(1)  Basiti  iles>:i' i p'ti Oil . Blue  Rivi-r  is.  a !.■  rth  i amt  triiju- 
tary  C the  Red  luvu-  witli  a iirainage  area  of  t)7t  .'•.qu.aia.  miles. 

(See  Fig.  ) Tiie  ream  rise.s  in  Pontotoc  County,  Oklalioma,  and 

flows  in  a scut  lieu;- 1' .y  direction  to  its  Miifluence  with  H<ul  River 
at  fivei-  mile  tlb.C.  Tile  basin  is  iong  arrl  nartew,  Slaving  a total 
lengtl.  ai'out  lit.  miles  an  i a maximum  wi  itli  of  aiiout.  it  miles. 
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TABLE  12 


ALBANY  RESERVOIR 
PERTINENT  DATA 


GENERAL 

Stream 

\ River  mile 

' Drainage  area,  square  miles 

i 

! ELEVATION,  FEET,  in.s.l. 

I Top  of  dam 

f Maximum  pool 

i Top  of  flood  control  poul 

Top  of  conservation  pool 
Top  of  inactive  pool 
50-year  pool 
Streambed 


Island  Bayou 

6.5 

13U 


5^49.0 

5^43.8 

525.0 

517.0 
L89.O 

525.0 

ETO.O 


STORAGE,  ACRE  FEET 


Flood  control 

i45  ,200 

Conservation 

85,200 

Inactive 

6,800 

Total 

137,200 

AREA,  ACRES 

Top  of  flood  control 

pool 

6,h80 

Top  of  conservation 

pool 

h ,960 

50-year  pool 

6,t80 

SPILLWAY 

Location 

Type 

Width,  feet 

Crest  elevation,  feet,  m.s.l. 
Frequency  of  operation 
Discharge  at  maximum  pool,  c.f.s. 


Abutmei.t 
Limiteu  service- 
UOO 
533.0 

Stcuiuard  Project  Flood 

32,300 


FLOOD  CONTROL  OUTLET  WORKS 
Typo 
Size 


Morning  glory 
1-7.25-foot  conduit 


WATER  SUr'I’LY 

Yield,  m.g.d.  (M&l) 


32 


jTATIC  HEADPIPE  (: 
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Tlie  cheinnel  is  well-defined,  but  has  considerable  undergrowth  and 
trees  along  the  banks.  Slope  of  the  streaiabed  varies  from  about 
1.7  feet  per  mile  at  the  proposed  damsite  to  about  1.6  feet  per 
mile  near  the  mouth.  Principal  crops  grown  within  the  watershed 
include  wheat,  alfalfa,  sorghum,  cotton,  corn,  oats,  soybeans, 
and  pecans.  The  uncultivated  areas  are  largely  devoted  to  pasture 
Durant,  with  a I960  population  of  10,167,  is  the  only  town  of  ap- 
preciable size  in  the  basin.  The  principal  industries  located  in 
Durant  are  manufacturing  of  truck  and  utility  bodies,  preparation 
of  sausage  and  of  other  food  products,  and  manufacturing  plastic 
toys . 


(2)  Current  Public  Law  666  program.  The  Department  of 
Agriculture,  Soil  Conservation  Service,  has  a program  for  water- 
shed treatment  in  the  Blue  River  Basin  under  Public  Law  566,  83d 
Congress,  as  amended.  The  Soil  Conservation  Service  has  divided 
the  basin  into  an  upper  and  a lower  watershed  witn  the  drainage 
area  above  the  bridge  on  Oklahoma  State  Highway  No.  22,  6 miles 
east  of  Nida,  Oklahoma,  at  approximate  stream  mile  59-0  in  the 
upper  watershed.  Contracts  with  the  Conservancy  Districts  in  the 
upper  watershed  have  been  signed,  and  the  Soil  Conservation 
Service  is  proceeding  with  the  development  of  lajid  and  water  re- 
sources in  this  area.  The  Upper  Blue  River  Watershed  system, 
which  has  7l  reservoirs  authorized  or  under  construction,  would 
affect  runoff  from  about  206  square  miles. 

( 3 ) Project  formulation. 

(a)  Water  and  related  land  resource  development 
needs  in  the  lower  Blue  River  Basin  exist  in  the  floou  control  and 
drainage,  miunicipai  and  industrial  water  supply,  recreation,  and 
fish  and  wildlife  categories.  Preliminary  investigations  demon- 
strated that  flood  control  storage  in  a major  reservoir,  combined 
with  a system  of  detention  reservoirs  and  lanu  treatment  measures 
upstream  from  the  major  reservoir  would  best  provide  for  tiie  needs 
of  the  basin.  Since  the  SCS  has  an  authorized  plan  of  development 
for  the  upper  Blue  River  Watershed,  the  Corns  of  Kngineers  studies 
were  oriented  toward  the  lower  Blue  River  Basin.  Major  reservoir 
sites  at  river  miles  59.0,  39.0,  30.2,  and  20.6  were  studied  in 
addition  to  tiie  Durant  site  at  river  mile  13.0.  Prel indnary  studies 
showed  that  reservoirs  at  only  three  of  these  sites  would  provide 
benefits  iij  excess  of  costs.  The  site  at  river  mile  39-0  (Blue 
Damsite)  was  marginal  because  of  relocation  problems.  This  nar- 
rowed the  selection  down  to  the  site  at  river  mile  .'0.6  (Cherokee 
Lake  site)  and  the  Durant  site.  Tlie  Durant  site  was  selected  be- 
cause of  grea' -xr  excess  benefits  and  good  physical  ciiaracter istics  . 

A reservoir  at  the  Durant  site  would  provide  more  flood  control 
protection  on  the  Red  River  and  has  a potfUitial  conservation  yield 
over  twice  tiiat  of  ttie  Cherokee  Lake  sit.e.  The  Durant  Damsite  is 
located  about  ly  miles  southeast  of  Durant,  'klruioma,  as  showi.  on 
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figure  o.  The  reservoir  would  control  6^9  square  rtiles,  or  about 
96  {.Li'cent,  of  the  total  blue  River  Watershea.  The  pi-oject  would 
control  aarr.aging  floods  oi*  the  lower  Blue  Kiver  and  provide  muiii- 
cipal  aiid  industrial  water  supply  for  the  town  of  Durant  ana 
surrounding  industrial  areas.  The  City  of  Durant,  Okiaiioir.a , iias 
requested  injneaiate  construction  of  Durant  Reservoir  and  has  given 
assurances  to  the  Corps  of  Engineers  of  participatiot  in  the  costs 
of  storage  for  30  it.g.d.  of  water  supply.  The  State  of  Oklahoraa 
has  also  expressed  an  interest  in  Durant  Reservoir  and  has  stated 
that  the  State  would  participate  in  the  cost  of  storage  for  water 
supply. 


(b)  A system  of  small  detention  reservoirs  in  the 
upper  reaches  of  the  watershed  would  not  adequately  control  runoff 
from  the  long  duration  storms  that  occur  in  this  area  and  could 
present  a possibility  of  delayed  floodflows  from  the  tributaries 
augmenting  flood  waters  on  the  main  stream.  Flood  routing  studies 
show,  however,  that  such  a system  would  serve  to  lessen  the  require 
nents  for  sediment  and  flood  control  storage  in  Durant  Reservoir 

In  addition  to  providing  other  benefits.  The  upstream  watershed 
improvement  increment  of  the  combined  plan  was  formulated  in  accord 
ance  with  standard  Soil  Conservation  Service  practices.  This  plan 
comprises  13  small  detention  reservoirs  above  Durant  Reservoir, 
which  control  TT  square  miles  of  drainage  area,  and  land  treatment 
measures,  which  will  reduce  erosion.  The  13  detention  reservoirs 
will  detain  an  average  of  8.3  inches  of  runoff  from  the  area  they 
would  control.  The  locations  of  the  detention  reservoirs  are  shown 
on  figure  o and  pertinent  data  are  shown  on  table  13. 

(c)  Flood  control  studies  for  the  Durant  Reservoir 

were  made  on  the  basis  of  multiple-purpose  plans  with  varying 
amounts  of  flood  control  storage  combined  with  conservation  stoi’- 
age  for  municipal  and  industrial  water  supply.  The  upstre-im 
watershed  increment  of  the  plan  was  assumed  to  be  in  [ lace . Flood 
control  storages  vai-ying  from  5O-  to  150-year  frequency  were  con- 
sidered. However,  r..'uclraum  excess  benefits  were  obtained  for  the 
50-year  frequency  storage.  Since  the  estimated  water  supply  needs 
of  the  Durant  industrial  area  are  30  m.g.d.  , storage  to  pj'ovide  thi 
yield  was  held  constant  and  storage  for  recreation  was  varied  to 
compute  maximum  benefits  over  costs.  The  recreational  storage, 
which  would  yield  an  additional  55  m.g.d.,  may  be  converted  to  othe 
uses  when  needed.  The  potential  yield  of  the  streiun  at  the  damsite 
is  13Y  m.g.l.  an  1 could  be  realisevi  as  a second  stage  modi  ficatioii . 
Reeri'ation  facilities  wi.re  -onsidered  for  all  scales  of  develop- 
ment. The  minimiu:.  develi  j r.'dit  W'ulil  cr.nsirt  of  onJy  mear.ures  to 
protect  ‘he  j'ublio  as  regaris  h'-alth  and  sal'ety  and  w uld  cotitain 
no  recreation  fa'-' i J i t i er.  as  r'u'.h.  He're'iti'ti  facilities  wre  added 
until  tile  maximum  <.-x 'ess  b'-rH'fits  w-'i-e  obtained  consiieriiig  tiie 
limiting  factor  as  Mr  -im'.-iti'  !’  !•■'  ;.!>  it.  the  g-uieral  'ifca  tiiat 
.-•ould  tie  expect.ed  ‘ u.''  t.h'  ‘'a  h . i ! 1 . i-  .rtint  F-ie:' • ■ rv,  ■ i i-  reci'ea- 

•iwtial  f;i  ■ i ! i t i w ..1  ! >•  i"V'  . }■  ; w:v.;t.  tFi..  i",;  r*  'ri'a'i'.n 
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■rfacfe  area  of  recreational  {.ocl  - .'35  acres. 

,rfa;.'e  area  of  water  quality  coiitrol  pool  - 238  acres, 
rface  ar‘-a  of  conservation  pool  - ■.,930  acres. 


necj.s  a,s  aescri'uea  in  uppendix  XII,  "Outdoor  Recreation."  i-'ive 
puniic-use  areas  on  the  reservoir  and  one  area  below  the  dam  at 
the  outlet  works  would  provide  optimum  recreational  use  of  the 
project.  A commercial  fish  seining  area  would  be  cleared  in  the 
reservoir.  Requests  for  lands  for  fish  and  wildlife  developments 
would  be  fulfilled  from  project  lands  and  additional  lanus  would 
not  be  purchased.  The  development  and  administration  of  the  fish 
ana  wildlife  facilities  would  be  operated  and  maintained  by  the 
Oklahoma  Department  of  Wildlife  Conservation.  Benefit-cost  analysis 
of  Durant  Reservoir  show  that  maximum  benefits  over  costs  may  be 
obtained  with  232,200  acre-feet  flood  control  storage,  1^7,020  acre- 
feet  conservation  storage,  and  lU,U80  acre-feet  sediment  storage. 
Pertinent  data  for  the  proposed  plan  of  improvei.ient  are  shown  in 
table  1^4.  The  daii:  would  consist  of  an  earth  embankment  about  10,700 
feet  long  rising  lOU  feet  above  the  streambed  anu  an  uncontrolled 
limited  service  spillway  in  a saddle  near  the  left  abutment.  The 
outlet  works  would  be  a cut-and-cover  conduit  with  a gated  inlet. 
Approximately  2^,000  acres  would  be  required  for  construction  of 
the  dam  and  operation  of  the  reservoir.  An  additional  1,000  acres 
wouad  be  required  for  public  uso  and  access.  Recreation  facilities 
would  be  included  for  public  use  of  the  land  and  water  areas.  Con- 
struction of  Durant  Reservoir  would  include  alterations  of  one  State 
Highway  and  namerous  county  roads  and  utility  facilities.  About  100 
graves  locati.  . '•  the  reservoir  area  would  require  relocation  also. 

(U)  Benefits . The  flood  control  storage  in  Durant 
Heservoii’,  operating  in  conjunction  with  the  SCS  program  of  13  de- 
tention reservoirs,  would  provide  protection  from  damaging  floods 
on  the  lower  Blue  River  and  eliminate  aoout  9^  percent  of  the  aver- 
age annual  damages  in  this  reach.  Flood  control  benefits  would  also 
be  realized  on  the  main  stem  of  the  Red  River.  The  annual  flood 
control  benefits  attributable  to  ttie  combined  plan  would  be  $^79,500. 
Durant  Reservoir  would  yield  30  ra.g.d.  of  water  initially  and  would 
have  provisions  for  developing  about  85  m.g.d.  The  water  supply 
benefits,  based  on  the  yield  of  30  m.g.d.,  would  be  $275,^00  annually. 
The  increase  of  water-oriented  recrt?ation  opportunities  at  Durant 
Reservoir  would  produce  about  • , 00  in  benefits  per  year  while 
anriuai  benefits  from  commercial  fishing  in  Durant  Reservoir  would 
be  about  $19,000.  Recreation  benefits  of  $7“^)  ,750  annually  would  be 
produced  by  the  SCS  increment  of  the  combined  plan,  and  that  plan 
would  also  produce  a water  quality  control  benefit  of  $10,000 
annually.  Reduction  in  the  Durant  Dam  height  due  to  the  13  SCS 
reservoirs  would  produce  a benefit  of  $5,200.  Commercial  fishing 
benefit  produced  by  the  SCS  increment  of  tiie  plan  is  estimated  at 
$10,U00  annually.  Tiie  total  annual  benefit  for  tiie  combined  plan 
would  l)e  $1,368,U50.  The  total  benefit  attributable  to  the  Durant 
Reservoir  would  be  $l,l6l,b00  annually. 


TABLE  li* 


LURAI^T  RESERVOIR 
PERTINENT  DATA 


GENERAL 

Stream 

Blue  River 

River  mile 

13.0 

Drainage  area,  square  miles 

6U9 

ELEVATION,  FEET,  m.s.l. 

Top  of  dam 

562.0 

Majcimum  pool 

556.6 

Top  of  flood  control  pool 

530.0 

Top  of  conservation  pool 

511.0 

Top  of  inactive  pool 

I81.O 

50-year  pool 

530.0 

10-year  drawdown  pool 

506.0 

Streambed 

L58.O 

STORAGE,  ACRE- FEET 

Flood  control 

232,200 

Conservation^  ^ ' 

iLT,020 

Inactive 

11 ,U80 

Total 

393,700 

AREA,  ACRES 

15,1+30 

Top  of  flood  control  pool 

Top  of  conservation  pool 

3,980 

50-year  pool 

15,1+30 

SPILLWAY 

Location 

Saddle 

Type 

Limited  service 

Side  slopes  (horizontal/vertical) 

3/1 

Width,  feet 

500 

Crest  elevation,  feet,  m.s.l. 

539.5 

Frequency  of  operation 

Standard  Project 

Discharge  at  maximum  pool,  c.f.s 

105,000 

FLOOD  CONTROL  OUTLET  WORKS 

lype 

Gated  conduit 

Number  and  size 

1-12-foot 

WATER  SUPPLY 

vield,  m.g.d.  (MSel) 

30 

STATIC  HEADPIPE 

i^ize 

’ -l2-inch 

^^^Contains  approximately  57,300  acre-feet 
8'J,700  acre-feet  for  recreation. 

for  water  supply  1 
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(5)  Costs . The  first  cost  of  construction  for  the  com- 
bined plan  would  be  $22,571,250.  The  total  annual  charge,  including 
interest  and  amortization,  operation  and  maintenance,  major  replace- 
ment, and  engineering  studies,  would  be  $96^4,130.  The  corresponding 
figures  for  the  Durant  Resei-voir  are  $20,100,000  and  $869,000, 
respectively . 

(6)  Sumniiry  of  benefits  and  costs.  The  total  average 
annual  benefits  of  $1, 3^=8,150,  and  the  total  annual  charge  of 
$96^4,^30  result  in  a benefit-cost  ratio,  for  the  combined  plan,  of 
l.t.  The  average  annual  benefit  of  $l,l6l,l00  and  the  annual 
charge  of  $869,000  yield  a benefit-cost  ratio,  for  the  Durant 
Reservoir,  of  1.3. 

(7)  A system  of  upstream  reservoirs  vas  developed  as  an 
alternative  to  the  combined  plan  approved  by  the’  Coordinating  Com- 
mittee for  the  Lower  Blue  River.  This  alternative  plan  consists  of 
a system  of  30  upstream  reservoirs,  including  four  multiple-purpose 
reservoirs  for  flood  prevention,  municipal  and  industrial  water 
supply,  water  quality  control,  recreation  and  fish  and  wildlife 
water  supply,  and  26  single-purpose  flood  prevention  reservoirs. 

The  municipal  and  industrial  water  supply  storage  Included  in  two 
of  the  multiple-purpose  reservoirs  would  yield  5 m.g.d.  for  the  use 
of  the  City  of  Durant.  The  total  installation  cost  of  the  alterna- 
tive plan  would  be  $5,623,330  with  an  annual  cost  of  $201,500. 

The  plan  would  yield  benefits  of  $519,200,  and  the  benefit-cost 
ratio  would  be  2.6. 

c . Bonham  Reservoir. 

(l)  Basin  description.  Bois  d'Arc  Creek,  a south  bank 
tributary  of  the  Red  River  at  mile  6ll,0,  has  its  s^’Ui'ce  near  Wliite- 
wright , Texas.  (See  Fig.  7.)  The  streani  flows  in  a licrtlieasterly 
direction  about  $8  miles  to  its  confluence  with  the  Red  River.  The 
watershed  is  composed  of  gently  rolling  prairie  and  has  a mfiximui:i 
width  of  about  l8  miiieo.  The  upstre.^im  portion  of  the  basin  reaches 
an  elevation  of  about  76j  feet,^^^  and  the  stream,  descends  at  an 
average  rate  of  about  6 feet  per  mile  to  elevation  1*30  at  its  con- 
fluence with  Red  River.  'Hie  average  annual  rainfall  over  the  basin 
is  about  h2  inches.  About  kO  percent  of  the  watershed  is  cultivated, 
the  principal  crops  being  cotton  and  corn,  with  lesser  amounts  of 
oats,  grain  sorgnun.s , alfalfa,  and  pecans.  The  uncultivated  areas 
in  the  watershed  are  largely  devoted  to  pasture.  Tiie  only  towns 
of  appreciable  size  within  the  basin  are  Whitewright  and  Bonliai:. 
with  ivbO  pop-  -utiohs  uf  i,315  '-U>a  7 ,357,  respectively. 


^Unless  otherwii.’c 
are-  in  fe-jt  ■.mu  referred 


specified,  ail  elevations  in 
to  mean  sea  le-vel. 
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(2 ) Project  formulation. 


(a)  Water  and  related  land  resource  development  needs 
in  the  Bois  d’Arc  Creek  Basin  exist  in  the  flood  control  and  drain- 
age, municipal  and  industrial  water  supply,  recreation,  and  fish  and 
wildlife  categories.  Preliminary  investigations  demonstrated 

that  flood  control  storage  in  a major  reservoir,  combined  with  a 
system  of  detention  reservoirs,  channel  improvement,  and  land  treat- 
ment measures  would  provide  the  highest  degree  of  flood  protection 
at  the  lowest  cost.  In  addition,  the  existence  of  needs  in  the 
municipal  and  industrial  water  supply,  recreation,  and  fish  ar;d 
wildlife  categories,  favors  this  solution  as  comipared  to  channel 
improvement  alone.  While  a multiple-purpose  major  reservoir  alone 
would  be  justified,  it  would  yield  a smaller  excess  benefit  than 
the  combined  plan.  Several  damsites  for  the  major  reservoir  were 
considered  in  preliminary  studies.  These  sites  are  located  at 
river  miles  23.5,  2l.8,  28.6,  and  b3.1.  Of  the  three  lower  sites, 
the  one  at  river  mile  23.5  (Coffee  Mill  site)  showed  the  most 
promise.  This  site  is  located  just  below  the  confluence  of  Coffee 
Mill  Creek  and  Bois  d'Arc  Creek.  When  compared  with  the  site  at 
river  mile  U3.I  (Bonham  site),  however,  the  Coffee  Mill  site  has 
several  disadvantages.  A reservoir  at  this  site  would  inundate 
an  existing  Forest  Service  lake  on  Coffee  Mill  Creek,  and  flood 
control  benefits  would  be  reduced  b;/  backwater  effects  from  the 
Red  River.  The  City  of  Bonham  and  the  State  of  Texas  have  indi- 
cated that  they  prefer  the  Bonham  site,  mainly  because  it  is  in  a 
more  advantageous  location  for  water  supply  and  recreation.  Prelim- 
inary studies  indicate  that  the  Bonham  site  has  slightly  higher 
excess  benefits;  therefore,  it  was  selected  for  detailed  studies. 

(b)  The  upstream  watershed  improvement  increment  of 
the  combined  plan  was  formulated  in  accordance  with  standard  Soil 
Conservation  Service  practices.  This  plan  comprises  two  small  de- 
tention reservoirs  above  Bont.am  Reservoir,  which  cortrol  20  square 
miles  of  drainage  area;  20  detention  reservoirs  below  Bonham  Res- 
ervoir controlling  155  square  miles;  improvement  of  the  channel  of 
Bois  I'Arc  Creek  from  Bonhiim  Reservoir  damsite  to  the  raoutli;  and 
land  treatment  meas'ures  to  alleviate  erosion  and  the  sediment  load 
in  Bois  d'Arc  Creek.  The  detention  reservoirs  would  detain  an 
average  of  7.1  incites  of  r'unoff  from  the  areas  they  control. 

Pertinent  data  for  this  incremei.t  of  the  plan  are  siiown  on  taile 
15.  The  locations  of  the  detention  reservoirs  are  si. own  on  figua'e 
7. 


(c)  Flood  control  studies  for  Bonham  Reservoir  were 
made  on  the  basis  of  multiple-purpose  plans  with  varying  amounts  of 
flood  control  storage  combined  witii  conservation  storage  f-.r  muni- 
cipal :irid  industrial  water  supply.  The  upstream  watershed  increment 
of  the  plan  was  assimel  to  be  in  place.  Flood  ’cntrcl  storage  of 
50-year  frequency  with  a limited  service  spillway  jrovides  higher 
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COMBII^KD  PLAN  OF  IMPROVEI-IENT  FOR  THL  BCIS  O’ ARC  CRLEK  BASIN 


PERTINENT  DATA 


Site 

No. 

: Drainage 

: Area 

: (sq.;:.i.) 

Est.  : 
Height  : 
of  Dari  : 
( feet ) : 

Max.  Surface  : 

jlrea-G-iergency  : 
Spillway  Level  : 
(acres)  : 

Storage  Capacity  Planned  (acre-feet) 

: Flood  : : 

Sediment  : Control  : Other  : Total 

USOA-FL 

566  above  Bonhar.  Reservoir 

3 

15.7 

tl 

5^0 

1,010 

6,670 

- 

7,6SC 

9 

A. 5 

.32 

210 

AlO 

1,370 

- 

1,780 

USDA-PL  566  below  Bonham  Reservoir 

1 

2U.8 

3B 

640 

66o 

8,A70 

- 

9,130 

2 

5. A 

25 

200 

230 

1,380 

- 

1,610 

3 

2.3 

29 

100 

150 

700 

- 

850 

l4 

3.7 

33 

lAO 

360 

970 

- 

1,330 

5 

25.6 

52 

l,A50^-iJ 

960 

10,100 

10,A00(1) 

21.A60 

6 

3.7 

33 

210 

360 

1,930 

- 

2,290 

7 

A. 2 

30 

130 

390 

1,280 

- 

1,670 

10 

8.2 

39 

310 

1,000 

3,A00 

- 

A.AOO 

11 

13.8 

36 

770(A) 

1,330 

6,990 

1,580(2) 

9,900 

12 

3. A 

3A 

160 

A70 

1,050 

- 

1,520 

13 

13. A 

37 

670 

1,290 

5,A30 

- 

6,720 

lU 

5.6 

28 

2A0 

753 

*,700 

- 

2,A50 

15 

2.5 

3A 

120 

360 

1,050 

- 

I.AIO 

l6 

9.5 

35 

A 10 

1,570 

2,8A0 

- 

A ,A10 

17 

2.0 

22 

100 

300 

620 

- 

920 

18 

5.3 

hi 

220 

680 

1,600 

- 

2,280 

19 

11.  A 

Ao 

650 

1 ,22o 

t , d80 

- 

5,900 

20 

l.O 

30 

180 

5b0 

1 ,J.'0 

- 

1.780 

21 

2.9 

32 

120 

170 

76w 

- 

930 

22 

3.6 

30 

160 

1,500 

1,110 

- 

1 ,610 

TOTAi. 

USDA 

175.5 

- 

7,930 

1A,73U 

65,520 

11,980 

9 ,230 

BONHAM 

RES. 

108.0 

86 

8,170(5) 

6,9b0 

A8,500 

82,0A0(i) 

137,500 

GRAND 

TOTAL 

283.5 

- 

16,100 

21 ,b90 

liA  ,020 

9A,020 

229,730 

(1) Water  Supply. 

(2) hecreation. 

(3) Surface  area  of  Munijipal  pool  - 8^40  acrea . 

(4) Sarface  ai-^’Q  of  Rp'^reation  pool  - 3^0  acres 
{5)Surface  area  of  servation  pool  - 5»280. 


excess  benefits  over  costs  and  was  adopted  for  use  in  further 
project  formulation  studies  to  determine  the  optimum  conserva- 
tion storage.  The  flood  control  benefits  used  in  the  project 
formulation  studies  represent  Bonham  Reservoir's  share  of  the  bene- 
fits for  the  combined  plan.  Conservation  storage  was  varied  to 
compute  maximum  benefits  over  costs.  Recreation  facilities  were 
considered  for  all  scales  of  development.  The  minimum  development 
would  consist  of  measures  to  protect  the  public  as  regards  health 
and  safety  and  would  contain  no  recreation  facilities  as  such. 
Recreation  facilities  were  added  until  the  maximum  excess  bene- 
fits were  obtained  considering  the  limiting  factor  as  the  number 
of  people  in  the  general  area  that  could  be  expected  to  use  the 
facilities.  Recreational  facilities  were  developed  within  the 
general  recreation  needs  as  described  in  appendix  XII,  "Outdoor 
Recreation."  Three  public-use  areas  on  the  reservoir  and  one  area 
below  tne  dam  at  the  outlet  works  would  provide  optimum  recrea- 
tional use  of  the  project.  A commercial  fish  seining  area  would 
be  cleared  in  the  reservoir.  Requests  for  lands  for  fish  and 
wildlife  developments  would  be  fulfilled  from  project  lands  and 
additional  lands  would  not  be  purchased.  The  development  and 
administration  of  the  fish  and  wildlife  facilities  would  be  placed 
with  the  appropriate  Texas  State  agency.  Benefit-cost  analyses 
demonstrated  that  maximum  benefits  over  costs  would  be  obtained 
with  U8,500  acre-feet  storage  for  flood  control,  82,040  acre-feet 
conservation  storage,  and  6,960  acre-feet  sediment  storage.  This 
plan  would  provide  50-year  flood  control  protection  and  2h  m.g.d. 
water  supply  yield.  Pertinent  data  for  Bonham  Reservoir  are  con- 
tained in  table  l6,  and  the  reservoir  area  is  shown  on  figure  7. 

The  dam  would  consist  of  an  earth  embankment  about  10,500  feet  long 
rising  86  feet  above  the  streambed,  and  an  uncontrolled  limited 
service  spillway  in  a saddle  near  the  right  abutment.  The  outlet 
works  would  consist  of  a cut-and-cover  conduit  8 feet  in  diameter 
with  a gated  intake  structure,  a stilling  basin,  a U2-inch  water 
supply  conduit  and  a U8-inch  low- flow  release  pipe.  Approximately 
12,000  acres  of  land  would  be  required  for  construction  of  the 
dam  and  operation  of  the  reservoir.  An  additional  500  acres  would 
be  required  for  public  use  and  access.  Recreation  facilities  would 
be  included  for  public  use  of  the  land  and  water  areas.  Construc- 
tion of  Bonham  Reservoir  would  require  relocation  of  5 miles  of 
State  highways,  1.8  miles  of  county  roads,  l6.5  miles  of  electrical 
power  and  distribution  lines,  and  5.^  miles  of  telephone  lines. 
About  50  graves  in  the  reservoir  area  would  require  relocation. 

(3)  Benefits . The  flood  control  storage  in  Bonham 
Reservoir,  operating  witli  the  SCS  program  of  detention  reservoirs 
and  channel  improvement,  would  provide  protection  from  damaging 
floods  on  lower  Bois  d'Arc  Creek  and  would  eliminate  about  97  per- 
cent of  the  average  annual  damages  below  the  damsite.  The  annual 
flood  control  benefits  attributed  to  the  combined  plan  would  be 
$665,230.  The  conservation  storage  in  Bonham  Reservoir  would  de- 
velop the  full  stream  potential  of  Bois  d'Arc  Creek  at  the  damsite 
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TABLE  16 


BONHAM  RESERVOIR 
PERTINENT  DATA 


GENERAL 


Stream 

Bois  d'Arc  Creek 

River  mile 

i^3.1 

Drainage  area,  square  miles 

108 

ELEVATION,  FEET,  m.s.l. 

Top  of  dam 

630.0 

Maximum  pool 

62U.T 

Top  of  flood  control  pool 

611.0 

Top  of  conservation  pool 

603.0 

Top  of  inactive  pool 

575. 0 

50-year  pool 

611.0 

10-year  drawdown  pool 

590.0 

Streambed 

5hh.O 

STORAGE,  ACRE-FEET 

Flood  control 

U8,500 

Conservation 

82,0U0 

Inactive 

6,960 

Total 

137,500 

AREA,  ACRES 

Top  of  flood  control  pool 

7,200 

Top  of  conservation  pool 

5,280 

50-year  pool 

7,200 

SPILLWAY 

Location 

Abutment 

Type 

Limited  service 

Side  slopes  (horizontal/vertical) 

3/1 

Width,  feet 

loo 

Crest  elevation,  feet,  m.s.l. 

6li*.o 

Frequency  of  operation 

Standard  Project 

Discharge  at  maximum  pool,  c.f.s. 

36,900 

FLOOD  CONTROL  OUTLET  WORKS 

Type 

Gated  conduit 

Number  and  size 

1-8 -foot 

Discharge  at  top  conservation 

pool , c.f.s. 

1,950 

WATER  SUPPLY 

Yield,  m.g.d.  (M&l) 

2k 

STATIC  HEADPIPE 

Size 

I-U2  -inch 
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(2U  m.g.d.).  The  water  would  be  of  high  quality.  The  estimated 
annual  benefit  would  be  $378,700.  Storage  space  included  in  the 
small  detention  reservoirs  for  municipal  and  industrial  water 
supply  will  yield  an  additional  6.2  m.g.d.,  with  an  annual  benefit 
of  $19,^10.  The  increase  of  water-oriented  recreational  oppor- 
tunities in  Bonham  Reservoir  would  produce  about  $251,000  in 
annual  benefits,  while  recreation  development  in  connection  with 
small  detention  reservoirs  would  generate  an  additional  annual 
benefit  of  $T1,100.  Annual  benefits  from  commercial  fishing  in 
Bonham  Reservoir  would  be  about  $ll+,000.  The  total  annual  benefit 
for  the  combined  plan  would  be  $1,399,^^0.  The  benefit  attributa- 
ble to  Bonham  Reservoir  would  be  $8U5,200. 

(h)  Cost . The  first  cost  of  construction  for  the  com- 
bined plan  would  be  $21,909,520.  The  annual  charges,  including 
interest  and  amortization,  operation  and  maintenance,  major  re- 
placement and  engineering  studies,  would  be  $961,200.  The 
corresponding  figures  for  the  Bonham  Reservoir  increment  of  the 
plan  would  be  $11,200,000  and  $612,300,  respectively. 

(5)  Summary  of  benefits  and  costs.  The  total  average 
annual  benefits  of  $l>399,ll0  and  the  total  annual  charges  of 
$961,200  yield  a benefit-cost  ratio  of  1.5  for  the  combined  plan. 

The  average  annual  benefit  of  $815 ,200 , and  the  annual  charge  of 
$612,300  yield  a benefit-cost  ratio  of  1.1  for  the  Bonham  Reservoir. 

d.  Parker  Reservoir. 


(1)  Basin  description.  Muddy  Boggy  Creek  rises  near 
Ada,  Oklahoma,  and  flows  about  131  miles  in  a southeasterly 
direction  to  its  confluence  with  Boggy  Creek  at  river  mile  2l.l. 
Boggy  Creek  enters  the  Red  River  at  mile  591.5.  (See  Fig.  8.) 
Total  drainage  area  of  Boggy  Creek  is  2,129  square  miles,  1,218 
square  miles  of  which  is  in  the  Muddy  Boggy  Creek  Watershed.  The 
other  major  tributary  of  Boggy  Creek  is  Clear  Boggy  Creek.  The 
only  existing  major  reservoir  in  the  Boggy  Creek  Basin  is  the 
Atoka  Reservoir  located  on  North  Boggy  Creek.  Boswell  Reservoir, 
authorized  by  the  Flood  Control  Act  of  I9I6,  will  be  located  at 
river  mile  19.6.  The  upper  portion  of  the  Muddy  Boggy  Creek  Basin 
is  located  in  rugged  terrain  largely  covered  by  timber.  The  lower 
portion  is  in  gently  rolling  hills  and  flat  plain  areas  with  much 
of  the  land  being  in  cultivation  or  grass.  Maximum  width  of  the 
basin  is  about  20  miles.  The  channel  is  well-defined  above  and 
below  the  damsite.  The  channel  slope  above  the  damsite  is  approx- 
imately h.h  feet  per  mile,  and  channel  capacity  below  the  damsite 
is  about  3,000  c.f.s.  Principal  crops  grown  on  the  basin  are 
alfalfa,  corn,  grain  sorghum,  and  hay.  The  uncultivated  areas  are 
largely  devoted  to  pasture.  Principal  towns  in  the  basin  are 
Coalgate  and  Atoka,  with  I960  populations  of  1,689  and  2,877, 
respectively . 
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(2)  Pro.lect  formulation. 

(a)  Water  and  related  land  resource  development 
needs  in  the  Muddy  Boggy  Creek  Basin  exist  in  the  flood  control  and 
drainage,  municipal  and  industrial  water  supply,  recreation,  and 
fish  and  wildlife  categories.  Preliminary  investigations  demon- 
strated that  the  topography  of  Muddy  Boggy  Creek  Basin  was 
adaptable  to  the  reservoir  solution  and  would  permit  ample  develop- 
ment of  its  water  resources.  Investigations  also  showed  single- 
purpose improvements  would  be  impractical  and  uneconomical,  and 
that  storage  in  a major  multiple-purpose  reservoir,  combined  with 
a system  of  detention  reservoirs , and  land  treatment  measures 
would  provide  the  highest  degree  of  flood  protection  at  the  lowest 
cost.  While  a multiple-purpose  major  reservoir  alone  would  be 
Justified,  it  would  yield  a smaller  excess  benefit  then  the  com- 
bined plan.  Several  damsites  for  the  major  reservoir  were  considered 
in  preliminary  studies . These  sites  included  locations  both  up- 
stream Eind  downstream  of  U.  S.  Highway  75.  These  sites  were 
evaluated  on  the  bases  of  their  effectiveness  with  respect  to 
flood  control  and  water  supply  yield.  Proximity  to  the  existing 
water  pipeline  from  Atoka  to  Oklahoma  City  was  also  a considera- 
tion. The  Parker  site.  Just  upstream  of  U.  S.  Highway  75  bridge, 
proved  to  be  far  enough  above  Boswell  Reservoir  to  provide  flood 
control  benefits  sufficient  to  warrant  studies  of  a multiple- 
purpose  reservoir.  In  addition,  a reservoir  at  the  Parker  site 
would  not  deplete  the  conservation  potential  of  Boswell  Reservoir. 

The  site  is  a good  one  physically  and  provides  excellent  recreation 
potential . 


(b)  The  upstream  watershed  improvement  increment  of 
the  combined  plan  was  formulated  in  accordance  with  standard  Soil 
Conservation  Service  practices.  This  plan  comprises  69  small 
detention  reservoirs,  some  above  and  some  below  the  Parker  Reser- 
voir, as  shown  on  figure  8.  The  detention  reservoirs  would  detain 
an  average  of  7.1  inches  of  runoff  for  the  areas  they  control. 
Pertinent  data  for  this  increment  of  the  plan  are  shown  on  table  17. 
Figure  8 shows  the  location  of  the  detention  reservoirs. 

(c)  Flood  control  studies  for  the  Parker  Reservoir 
were  made  on  the  basis  of  multiple-purpose  plans  with  varying 
amounts  of  flood  control  storage  combined  with  conservation  stor- 
age for  municipal  and  industrial  water  supply.  The  upstream 
watershed  increment  of  the  plan  was  assumed  to  be  in  place . The 
flood  control  storage  of  50-year  frequency  with  a limited  service 
spillway  provides  slightly  higher  excess  benefits  than  the  other 
plans  studied  and  was  adopted  for  the  project.  The  limited 
service  spillway  would  have  a frequency  of  overflow  of  about  once 
every  100  years.  Storage  for  the  50-year  frequency  flood  (75*200 
acre-feet)  was  held  constant  and  increments  of  conservation  storage 
were  added.  As  the  conservation  storage  increased,  the  water  supply 
and  recreation  benefits  also  increased.  Recreation  facilities  were 
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TABLE  17 


considered  for  all  scales  of  development.  The  minimum  development 
would  consist  of  orily  measures  to  protect  the  public  as  regards 
health  and  safety  and  would  contain  no  recreation  facilities  as 
such.  Recreation  facilities  were  added  until  the  maximum  excess 
benefits  were  obtained  considering  the  limiting  factor  was  the 
number  of  people  in  the  general  area  that  could  be  expected  to 
use  the  facilities.  Parker  Reservoir  recreational  facilities 
would  be  developed  within  the  general  recreation  needs  as  described 
in  appendix  XII,  "Outdoor  Recreation."  Four  public-use  areas  on 
the  reservoir  and  one  area  below  the  dam  at  the  outlet  works  would 
provide  optimum  recreational  use  of  the  project.  A commercial 
fish  seining  area  would  be  cleared  in  the  reservoir. 

Requests  for  lands  for  fish  and  wildlife  devel- 
opments would  be  fulfilled  from  project  lands  and  additional  lands 
would  not  be  purchased.  The  devt;lopment  and  administration  of  the 
fish  and  wildlife  facilities  would  be  placed  with  the  Oklahoma  De- 
partment of  Wildlife  Conservation.  Benefit-cost  analysis  of  Parker 
Reservoir  show  that  maximum  benefits  over  costs  would  be  obtained 
with  75,200  acre- feet  of  flood  control  storage,  llU,630  acre-feet 
conservation  storage,  and  6,970  acre-feet  sediment  storage.  This 
plan  would  provide  50-year  flood  control  protection  and  ^7  m.g.d. 
water  supply  yield.  Pertinent  data  for  the  Parker  Reservoir  are 
contained  in  table  l8,  and  its  location  is  shown  on  figure  8.  The 
dam  would  consist  of  an  earth  embankment  about  1,800  feet  long, 
rising  97-5  feet  above  the  streambed  and  an  uncontrolled  limited 
service  spillway  in  a saddle  near  the  right  abutment.  The  outlet 
works  would  be  a cut-and-cover  conduit  with  a gated  inlet.  Approx- 
imately 13,500  acres  of  land  would  be  required  for  construction  of 
the  dam  and  operation  of  the  reservoir.  An  additional  1,200  acres 
of  land  would  be  required  for  public  use  and  access.  Recreation 
facilities  would  be  included  for  public  use  of  the  land  and  water 
areas.  Construction  of  Parker  Reservoir  would  include  alterations 
to  several  county  roads  and  numerous  utility  facilities.  About 
100  graves  in  the  reservoir  area  would  require  relocation. 

(3)  Benefits . The  flood  control  storage  in  Parker 
Reservoir,  operating  with  the  SCS  program,  would  provide  protection 
from  damaging  floods  between  the  damsite  and  the  upper  limits  of 
Boswell  Reservoir  and  would  eliminate  about  97  percent  of  the  aver- 
age annual  damages  in  this  reach.  The  annual  flood  control 
benefits  credited  to  the  combined  plan  would  be  $^72,700.  The 
conservation  storage  in  Parker  Reservoir  would  produce  a dependable 
yield  of  h'J  m.g.d.  which  is  essentially  the  full  stream  potential 
at  the  site.  The  estimated  overall  water  supply  benefits  would  be 
it>2U5 ,000  annually.  Yield  from  U,000  acre-feet  of  storage  space 
included  in  the  detention  reservoirs  would  produce  an  aciditional 
benefit  of  $13,500  annually.  The  increase  in  water-oriented 
recreation  opportunities  at  Parker  Reservoir  would  produce  $571,000 
in  benefits  annually,  while  the  detention  reservoirs  would  produce 
an  additional  recreation  benefit  of  $51,600  annually.  Annual  fish 
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TABLE  18 


PARKER  RESERVOIR 
PERTINENT  DATA 


GENERAL 
Stream 
River  mile 
Drainage  area 


Muddy  Boggy  Creek 
127.1+ 

172 


ELEVATION,  FEET,  m.s.l. 

Top  of  dam  720.5 
Maximum  pool  715*1 
Top  of  flood  control  pool  700.5 
Top  of  conservation  pool  69O.O 
Top  of  inactive  pool  652.5 
50-year  pool  700.5 
10-year  drawdown  pool  673*0 
Streambed  623*0 


STORAGE,  ACRE-FEET 
Flood  control 
Conservation 
Inactive 
Total 


75,200 

111., 630 
6,970 
196,800 


AREA,  ACRES 

Top  of  flood  control  pool  8,290 
Top  of  conservation  pool  6,110 
50-year  pool  8,290 


SPILLWAY 

Location 

Type 

Width,  feet 

Crest  elevation,  feet,  m.s.l. 
Frequency  of  operation,  years 
Discharge  at  maximum  pool,  c.f.s. 


Abutment 
Limited  service 
1+00 
703.0 
100 
1+3,300 


FLOOD  CONTROL  OUTLET  WORKS 

Type  Gated  conduit 

Nuniber  and  size  1-10-foot 


WATER  SUPPLY 

Yield,  m.g.d.  (M&l)  1+7 

STATIC  NEADPIPE 

Size  l-5l+-inch 
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and  wildlife  benefits  from  commercial  fishing  would  be  $13,000. 

The  total  annual  benefits  for  the  combined  plan  would  be  $1,366,800. 
The  total  benefit  attributable  to  the  Parker  Reservoir  only  would  be 
$982,800  annually. 

(U)  Cost . The  first  cost  of  construction  for  the  com- 
bined plan  would  be  $16,366,000.  The  annual  charges,  including 
interest  and  amortization,  operation  and  maintenance,  major  replace- 
ment, and  engineering  studies,  would  be  $710,230.  The  corresponding 
figures  for  the  Parker  Reservoir  are  $9,930,000  and  $^76,900, 
respectively . 

(5)  Summary  of  benefits  and  costs . The  total  average 
annual  benefits  of  $1,366,800  and  the  total  annual  charges  of 
$710,230  yield  a benefit-cost  ratio,  for  the  combined  plan,  of  1.9. 
The  average  annual  benefits  of  $982,800  and  the  annual  charge  of 
$^76,900  yield  a benefit-cost  ratio  of  2.1  for  the  Parker  Reservoir. 

e . Tuskahoma  pumped-storage  hydroelectric  project. 

(1)  Project  formulation. 

(a)  Pumped  hydropower  storage  is  unique  among  methods 
of  electric  generation.  It  functions  as  an  energy  accumulator  which 
stores  energy  by  using  low-cost  off-peak  energy  to  pump  water  from  a 
lower  to  a higher  reservoir.  The  stored  water  can  then  be  returned 
through  its  turbines  to  generate  power  during  peak  periods  when  it 
has  capacity  as  well  as  higher  energy  values.  Prerequisites  for 
such  development  are  available  water  supply,  high  power  head,  and 
the  availability  of  low  incremental  cost  of  peak  enoT-gy.  Two  water- 
sheds, the  Little  River  and  Kiamlchi  River,  located  ii;  the  lower  Red 
River  Basin,  satisfy  these  prerequisites.  The  two  watersheds  possess 
several  sites  that  have  potential  for  pumped-storage  as  well  as  con- 
ventional hydropower  development. 

(b)  In  executing  feasibility  studies,  the  Federal 
Power  Commission  and  the  Southwestern  Power  Administration  were 
consulted  for  data  relative  to  existing  power  supply,  a forecast 
of  future  hydropower  needs  , estimates  of  power  and  energy  values , 
transmission,  and  marketing  for  potential  hydropower  development. 

It  was  concluded  that  planning  for  the  Tuskahoma  pumped-storage 
project  should  be  limited  to  development  of  1,000,000  kw  at  this 
time.  This  decision  was  based,  in  part,  on  the  geographical  area 
covered  by  "Study  Area  K."  The  Arkansas  River,  White  River,  and 
Ouachita  River  Basins  also  lie  in  "Study  Area  K"  and  possess  sites 
with  excellent  potential  for  pumped-storage  hydroelectric  power 
development.  The  proposed  project  is  an  adjoining- type  development 
which  would  use  the  authorized  Tuskahoma  Dam  and  Reservoir  project 
as  the  afterbay  reservoir.  The  forebay  reservoir  would  be  located 
near  the  headwaters  of  a canyon  in  the  Kiamichi  Mountain  range 


which  parallels  the  south  bank  of  the  Tuskalioma  Reservoir.  The 
forebay  reservoir  would  have  sufficient  storage  capacity,  including 
seepage  and  evaporation  losses,  to  furnish  l6  hours  of  continuous 
generation  should  loads  require  greater  than  6 hours'  daily 
generation.  The  upper  and  lower  reservoirs  would  be  connected  by 
means  of  a vertical  shaft  and  tunnel.  The  power  plant  would  be 
located  at  the  foot  of  the  Kianuchi  Mountains  and  a trapezoidal 
waterway  would  connect  the  powerhouse  to  Tuskahoma  Reservoir. 

The  location  of  the  plan  of  improvement  is  shown  on  figure  9. 

(2)  Description  and  scale  of  project.  The  proposed 
Tuskahoma  pumped- storage  project  is  located  on  the  left  bank  of 
the  Kiamichi  River,  at  river  mile  118.5  adjacent  to  the  author- 
ized Tuskahoma  Dam  and  Reservoir,  Pushmataha  County,  Oklahoma. 

The  installed  power-generating  capacity  of  the  project  will  be 
1,000  megawatts.  The  proposed  facilities  consist  of  a 19,000 
acre- foot  capacity  operating  forebay  reservoir,  a power-intake 
canal,  a 115-foot-high  power-intake,  a 2T-foot  I.D.  steel-lined 
power  tunnel  and  shaft  5,820  feet  in  length,  a power  plant  with 
four  250,000  kw  capacity  reversible  Francis  pump-turbines  each 
connected  mechanically  to  a reversible  motor-generator,  a switch- 
yard, a power  discharge  canal,  and  an  afterbay  reservoir.  The 
authorized  Tuskahoma  Dam  and  Reservoir,  with  some  modification, 
would  be  used  as  the  afterbay,  Wo  relocations  would  be  required. 
Pertinent  data  on  the  Tuskahoma  pumped-storage  forebay  reservoir 
power  plant,  and  adjoining  facilities  are  included  in  table  19. 
Pertinent  Data  on  the  authorized  and  proposed  modification  to  the 
Tuskahoma  multiple-purpose  reservoir  are  included  in  table  20. 
Approximately  8OO  acres  of  land  would  be  required  for  construction 
and  operation  of  the  forebay  reservoir.  The  enlarged  Tuskahoma 
Reservoir  would  require  approximately  1,800  acres  of  land  over  and 
above  that  required  for  the  dociiment  plan. 

(3)  Benefits . Benefits  credited  to  the  Tuskahoma  Pumped- 
Storage  Project  would  be  for  generation  of  hydropower  only,  and 
would  amount  to  $17,996,900  annually. 

(h)  Costs . The  first  cost  of  construction  for  the 
project,  including  necessary  revisions  to  the  authorized  Tuskahoma 
Reservoir,  would  be  $108 , fOO  ,000 . The  annual  charges,  based  on  a 
50-year  amortization  period,  including  interest  and  amortization, 
operation  and  maintenance,  major  replacements,  pumping  costs,  and 
engineering  studies,  would  be  $8, 17^, ^00. 

(5)  Soiumary  of  benefits  and  costs.  The  total  average 
annual  benefits  of  $17,996,900  and  the  total  annual  charges  of 
$8, 17^, ^00  yield  a benefit-cost  ratio  of  2.2.  The  alternative 
annual  cost  for  power  would  be  $9,^+96,900  and  the  comparability 
ratio  i.l6. 
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TABLE  19 


TUSKAHOMA  PUMPED- STORAGE  PROJECT 
PERTINENT  DATA 


Forebay  Reservoir  - Hilltop 

Maximum  v/ater  surface  elevation 
Minimum  water  surface  elevation 
Capacity  (1,700-1,750)  acre-feet 

Afterbay  Reservoir  - Tuskahoraa  Reservoir 
Top  flood  control  pool , elevation 
Top  conservation  pool,  elevation 
Top  inactive  pool,  elevation 
Tailwater,  elevation 

Penstock 

Length , feet 
Diameter,  feet 

Head  loss,  feet 

Type  of  turbine 

Station  capacity,  megawatts 

Number  of  units 


Gross  heads,  feet 
Maximum 
Rated 
Minimum 

Net  heads , feet 
Maximum 
Rated 
Minimum 

Discharge,  c.f.s. 

Maximum  through  turbines 
Rated  head 

Average  annual  energy  (l2^  L-F ) , kmwh 
Generation 

Pumping  (75X  overall  plant  efficiency) 


1.750.0 

1.710.0 
19,000 


653.0 
6*43 . 5 

610.0 

611.0 


5,820 

27 

I4O.O 


Francis 

1,000 

i; 

(250,000  kw) 


1,139 

1,089 

1,0E6 


1,099 

1,019 

1,006 


15,700 

13,100 


1,051 

1 ,101 
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TABLE  20 


TUSKAHOMA  RESERVOIR 
PERTINENT  DATA 


Proposed  with 


Feature 

; Authorized  : 

Pumped-Storage 

GENERAL 

Stream 

Kiamichi 

Kiamichi 

River  mile 

118.5 

118.5 

Drainage  area,  square  miles 

3i»7 

31*7 

ELEVATION,  FEET,  m.s.l. 

Top  of  dam 

G'Jh.O 

676.5 

Maximiun  pool 

669 . 0 

671.3 

Top  of  flood  control  pool 

6N9.5 

653.0 

Top  of  conservation  pool 

639.5 

61*3.5 

Top  of  inactive  pool 

587.0 

610.0 

50-year  pool 

61*9.5 

653.0 

STORAGE,  ACRE-FEET 

Flood  control 

138,600 

11*0,000 

Conservation 

231,000 

251,500 

Inactive 

l+,l+00 

35,500 

Total 

371*, 000 

1*27,000 

AREA,  ACRES 

Top  of  flood  control  pool 

15,1*00 

16,780 

Top  of  conservation  pool 

11,600 

13,000 

Top  of  inactive  pool 

355 

2,51*0 

SPILLWAY 

Location 

Saddle 

Saddle 

Type 

Uncontrolled 

Uncontrolled 

Width,  feet 

20c 

200 

Crest  elevation,  feet,  m.s.l. 

61*9.5 

653.0 

Discharge  at  max.  pool,  c.f.s. 

55,800 

63,800 

OUTLET  WORKS 

Type 

Gated  conduit 

Gated  conduit 

N'umber  anij  .size 

l-l6-foot 

l-l6-foot 

Discharge  at  top  conservation 

pool,  c.f.s. 

7,000 

7,000 

WATER  SUPPLY 

Yield,  m.g.d. 

200 

200 

Sherwood  Reservoir-Broken  Bow  Modification. 


t 


f . 


(1)  Basin  description.  Mountain  Fork  River,  a tribu- 
tary of  Little  River,  drains  an  area  of  8k2  square  miles.  From 
its  source  in  the  Kiamichi  Mountains  in  LeFlore  County,  Oklahoma, 
the  river  flows  in  an  easterly  direction  into  Arkansas  to  form  a 
loop  around  Round  Mountain,  then  in  a southwesterly  direction 
into  Oklalioma,  then  in  a southerly  direction  to  its  confluence 
with  Little  River.  The  basin  is  mountainous,  varying  in  eleva- 
tion from  about  310  feet  at  the  mouth  of  the  stream  to  about 
2,k00  feet  in  the  headwater.  The  banks  are  quite  stable  and  the 
average  slope  of  the  streambed  is  about  9 feet  per  mile.  Numerous 
small  tributaries  and  springs  contribute  to  the  flow,  but  neither 
the  river  nor  its  tributaries  carries  much  sediment.  Uncultivated 
area  in  the  basin  is  mostly  woodlands  and  pasture  with  small  tracts 
developed  for  gardens  and  production  of  crops.  Broken  Bow  Dam, 
located  on  Mountain  Fork  River  at  mile  20.3,  is  under  construction. 

(2)  Project  formulation. 

(a)  Water  and  related  land  resource  development 
needs  in  the  Mountain  Fork  River  Basin  include  flood  control, 
hydroelectric  power,  recreation,  and  fish  and  wildlife.  Prelim- 
inary investigations  indicated  that  a reservoir  located  near  the 
headwaters  of  Broken  Bow  Reservoir  would  provide  the  best 
solution  to  the  hydroelectric  power  needs.  In  addition,  this 
reservoir  would  satisfy  recreation  and  fish  and  wildlife  needs. 

There  are  excellent  damsites  at  river  miles  k2.6,  Uk.k,  and  k6.8. 

At  these  locations , Mountain  Fork  River  cuts  through  mountainous 
ridges  and  the  river  valley  is  narrow.  Preliminary  cost  estimates 
were  made  to  determine  the  indicated  cost  of  developing  each  of 
the  three  prospective  damsites.  Each  estimate  recognized  the  re- 
location of  U.  S.  Highway  259,  State  Highway  21,  and  protection  or 
relocation  of  the  town  of  Smithville,  Oklahoma  {i960  population 
110).  Comparison  of  estimates  indicated  a cost  advantage  for  the 
damsite  at  mile  hh.h.  This  damsite  was  selected  for  detailed 
studies . 

(b)  Sherwood  damsite  is  located  at  river  mile  UU.k, 
about  22  miles  north  of  the  city  of  Broken  Bow,  Oklahoma,  and  about 

. 5 miles  southwest  of  the  city  of  Watson,  Oklahoma,  as  shown  on 
figure  10.  The  proposed  Sherwood  Reservoir  would  control  6OI  square 
miles  of  the  total  basin  drainage  area  of  8k2  square  miles.  Its 
location  near  the  headwaters  of  Broken  Bow  Reservoir  would  permit 
installation  of  pump-back  hydroelectric  facilities,  using  Broken 
Bow  Reservoir  as  an  afterbay.  Reallocation  of  flood  control 
storage  from  Broken  Bow  Reservoir  will  provide  storage  for  power 
generation  and  flood  protection.  Project  purposes  would  include 
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hyaroelectric  power,  recreation,  and  fish  and  wildlil'e.  Sherwood 
and  broken  Bow  Reservoirs  would  be  in  tandem  and  their  operation 
would  be  coordinated.  Therefore , reservoir  system  benefits  were 
used  to  evaluate  flood  storage  distribution  between  the  two 
projects.  The  formulation  studies  showed  that  inclusion  of 
109,700  acre-feet  flood  control  storage  in  Sherwood  and  the  re- 
allocation of  storage  in  Broken  Bow  for  more  dependable  power 
capacity  effected  a maximum  in  net  benefits  for  the  system.  The 
storage  reallocated  in  Broken  Bow  to  power  would  be  equivalent 
to  the  109,700  acre-feet  flood  control  storage  proposed  for  the 
Sherwood  project.  Therefore,  as  proposed,  the  reservoir  system 
would  provide  the  same  degree  of  flood  protection  and  flood 
storage  (1450,000  acre-feet)  as  the  single  project,  Broken  Bow. 
Dependable  power  capacity  of  Broken  Bow  would  be  increased  from 
86,000  kw  to  100,000  kw.  Recreation  facilities  were  considered 
for  all  scales  of  development.  The  minimum  development  would 
consist  of  measures  to  protect  the  public  as  regards  health  and 
safety  and  would  contain  no  recreation  facilities.  Recreation 
facilities  were  added  until  the  maximum  excess  benefits  were  ob- 
tained, considering  the  limiting  factor  as  the  number  of  people 
in  the  general  area  who  could  be  expected  to  use  the  facilities. 
Sherwood  Reservoir  recreational  facilities  would  be  developed  to 
be  within  the  general  recreation  needs  as  described  in  appendix 
XII,  "Outdoor  Recreation."  Seven  public-use  areas  on  the  reservoir 
and  one  area  below  the  dam  at  the  outlet  works  would  provide  op- 
timum recreational  use  of  the  project.  A commercial  fish  seining 
area  would  be  cleared  in  the  reservoir.  Requests  for  lands  for 
fish  and  wildlife  developments  would  be  fulfilled  from  project 
lands  and  additional  lands  would  not  be  purchased.  The  develop- 
ment and  administration  of  the  fish  and  wildlife  facilities  would 
be  placed  with  the  Oklahoma  Department  of  Wildlife  Conservation. 
Detailed  design  studies  will  consider  design  of  a variable  level 
intake  structure  to  provide  releases  most  beneficial  for  downstream 
fish  habitat.  Preliminary  studies  indicate  that  with  waters  of 
suitable  temperatures  a beneficial  trout  fishery  could  be  estab- 
lished downstream  from  the  reservoir. 

(3)  Description  of  project.  Pertinent  data  for  the  pro- 
posed plan  of  improvement  are  shown  in  table  21.  Sherwood 
Dam  would  consist  of  a rock-fill  and  earth  structure  about  2,200 
feet  long,  rising  about  238  feet  above  the  streambed.  A 600-foot 
long  uncontrolled  spillway  would  be  located  in  a saddle  1/b  .mile 
west  of  the  right  abutment  of  the  dam.  IVo  tunnels,  each  bl.5 
feet  in  diameter,  would  lead  to  the  powerhouse  at  the  foot  of  the 
dam  and  supply  water  under  a gross  average  head  during  the  critical 
period  of  about  l6U  feet  to  one  conventional  generating  turbine 
and  five  reversible  pump-turbines  for  power  generation.  Bach  unit 
would  generate  115,000  kw  of  power.  Recreation  facilities  would 
be  included  for  public  use  of  the  land  and  water  areas.  Construc- 
tion of  Sherwood  Reservoir  would  require  relocation  of  12.3  miles 
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SHERWOOD  RESERVOIR  WITH  BROKEN  BOW  MODIFICATION 
PERTINENT  DATA 


Feature 

: Sherwood 
: Reservoir 

: Broken  Bow; 
: Author! zed: 

; Broken  Bow 
; Modified 

Top  of  dam,  elevation 

819.0 

61*5.0 

61*5.0 

Top  of  flood  control  pool,  elevation 

798.5 

627.5 

627.5 

Top  power  or  water  supply  pool,  elev. 
Bottom  power  or  water  supply  pool , 

795.0 

599.5 

606.0 

elevation 

761.0 

559.0 

590.0 

Flood  control  storage,  acre-feet 

109,700 

1*50,000 

350,000 

Power  storage,  acre-feet 
Power  and  water  supply  storage. 

81*1*, 000 

acre-feet 

- 

1*70,000 

223,200 

POWER  DEVELOPtffiNT  AT  SHERWOOD  RESERVOIR 


Feature 


Amount 


Installed  capacity,  kw 
Dependable  capacity,  kw 
Tailwater  elevation,  feet 
Head  loss,  feet 
Gross  heads , feet  : 

Maximum 

Minimum 

Average  during  critical  period 
Net  heads , feet : 

Maximum 

Minimiim 

Average  during  critical  period 
Generating  units: 

Type  and  size  (kw) 


600,000 


690,000 


(1) 


6iU.o 

5.0 


l8l.O 
lUT.O 
16L , 0 


176.0 

1B2.O 

159.0 


Maximum  discharge  through  turbines,  c.f.s, 
Average  annual  generation  kmwh: 
Conventional 
Reversible  @ 12%  L.F. 

Average  annual  pumping  energy,  kmwh: 

(V5^  efficiency) 

Reversible  @ 12^  L.F. 

Penstocks : 

Leiigtn , feet 

Humber  and  diameter,  feet 


1-Conventional  100,000 
5-Reversible  500,000 

58,000 


110.0 

620.2 


826.9 


TOO 

- 1*1.5 


^■l^Units  capable  of  continuous  generation  at  15^  overload. 
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of  Federal  highway,  12.3  miles  of  State  highway,  9.5  miles  of 
county  roads,  27  miles  of  electric  power  and  distribution  lines, 
U8.2  miles  of  telephone  lines,  and  UOO  graves.  Land,  properties, 
a:id  structures  in  the  town  of  Smithville,  Oklahoma,  which  will  be 
inundated,  would  be  acquired.  Approximately  b2,300  acres  of  land 
would  be  required  for  construction  and  operation  of  the  project. 

An  additional  1,600  acres  of  land  would  be  required  to  mitigate 
fish  and  wildlife  losses.  It  is  proposed  to  acquire  these  lands 
as  a part  of  a 5,000-acre  tract  to  be  developed  for  wildlife 
propagation  and  public  hunting.  The  developed  tract  would  miti- 
gate wildlife  damages  attributable  to  both  the  Sherwood  project 
and  the  bank  stabilization  project  for  Red  River. 

(L)  benefits . The  conventional  and  pumped  storage 
hydropower  capability  would  help  meet  the  needs  of  the  general 
area  as  outlined  by  the  Federal  Power  Commission.  The  annual  bene- 
fits from  generation  of  hydropower  would  be  $12,^463, 100.  Based  on 
a systems  analysis,  flood  control  and  water  supply  storages  would 
not  produce  benefits  in  excess  of  those  at  the  authorized  Broken 
Bow  Reservoir.  The  water-oriented  recreational  opportunities  at 
Sherwood  Reservoir  would  total  $1,681,000  in  benefits  annually, 
while  annual  benefits  from  commercial  fishing  would  be  about 
$19,000. 


(5)  Costs . The  first  cost  of  construction  of  Sherwood 
Dam  and  Reservoir,  including  recreational  facilities,  would  be 
$15^,^00,000.  The  annual  charge,  including  interest  and  anriortiza- 
tion,  operation  and  maintenance,  major  replacements,  engineering 
studies,  and  pumping  cost,  would  be  $8,88L,900. 

(6)  Summary  of  benefits  and  costs.  The  total  average 
annual  benefits  of  $lL,lu3,100  and  the  total  annual  charge  of 
$8, 88b, 900  yield  a benefit-cost  ratio  of  1.6. 

g.  Liberty  Hill  Reservoir. 

(l)  Basin  description.  Mud  Creek,  a south  banx  tribu- 
tary to  the  Red  River,  has  its  source  near  DeKalb , Texas,  and 
flows  in  a generally  easterly  direction  to  its  confluence  with  the 
Red  River  at  river  mile  470.0.  (See  Fig.  11.)  The  basin  is  22 
miles  long  and  has  a maximum  width  of  9 miles.  The  Mud  Creek 
drainage  area  is  moderately  flat  and  fairly  well  drained  except 
in  the  lower  reaches  where  the  channel  is  siua^l  a!id  choxed  with 
brush.  The  slope  of  the  channel  in  tiie  lower  reaches  is  about 
1.2  feet  per  mile.  Principal  crops  grown  in  the  basin  are  alfalfa, 
corn,  oats,  grain  sorgimms , and  hay.  The  uncultivated  areas 
in  the  watershed  are  largely  devoted  to  pasture.  DeKalb,  Texas, 
is  the  only  town  of  any  appreciaiile  size  within  the  basin. 
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(a)  The  water  and  related  land  resource  develop- 
ment needs  in  the  Mud  Creek  Basin  include  flood  control,  municipal 
ana  industrial  water  supply,  recreation,  ana  fish  and  wildlife. 
Preliminary  investigations  demonstrated  that  storage  for  flood 
control  was  not  economically  justified  in  Liberty  Hill  Reservoir 
due  to  the  backwater  effects  of  floods  on  Red  River.  However,  the 
reservoir  would  provide  municipal  and  industrial  water  supply  and 
would  enhance  the  recreation  opportunities  of  the  area.  Three 
damsites  were  considered  in  the  screening  process.  One  site  is 
located  about  half  a mile  upstream  of  the  proposed  site,  just 
below  the  confluence  of  Mud  and  Holly  Creeks . Cost  of  storage 

at  this  site  would  be  approximately  the  same  as  at  the  proposed 
site,  but  the  potential  water  yield  would  be  considerably  less 
(about  80  percent  as  much).  The  third  site  is  located  on  Daniels 
Creek  just  upstream  of  the  confluence  of  that  stream  and  Mud  Creek. 

The  drainage  area  of  this  site  is  only  15  square  miles , and  the 
potential  development  is  quite  limited.  The  selected  site  for 
detailed  study  provides  more  opportunity  for  maximum  water  re- 
sources development  at  a reasonable  cost. 

(b)  To  determine  the  size  of  the  reservoir  that 
would  provide  maximum  net  benefits  , increments  of  conservation 
storage  were  added  and  the  costs  and  benefits  compared.  Results  of 
this  study  show  that  maximum  excess  benefits  would  be  obtained  with 
a reservoir  containing  about  90,000  acre-feet  of  conservation  stor- 
age and  8,000  acre-feet  of  sediment  storage.  Recreation  facilities 
were  considered  for  all  scales  of  development.  The  amount  of 
recreation  facilities  was  increased  until  the  maximum  excess  recrea- 
tion benefits  were  obtained.  Four  public-use  areas  on  the  reservoir 
and  one  area  below  the  dam  at  the  spillway  would  provide  optim\im 
recreational  use  of  the  project.  Three  commercial  fish  seining 
areas  would  be  cleared  in  the  reservoir.  Requests  for  land  for  fish 
and  wildlife  developments  would  be  fulfilled  from  project  lands  and 
additional  lands  would  not  be  purchased.  The  development  and  adminis- 
tration of  the  fish  and  wildlife  facilities  would  be  placed  with  the 
appropriate  Texas  State  agency.  This  plan  would  also  provide  30 

m.g.  1.  of  water  supply  yield. 

(3)  Description  of  project.  Pertinent  data  for  the 
proposed  plan  of  improvement  are  shown  on  table  22.  The  dam  would 
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TABLE  22 


LIBERTY  HILL  RESERVOIR 
PERTINENT  DATA 


GENERAL  1 

Stream 

Mud  Creek 

River  mile 

9.0 

Drainage  area,  square  miles 

73 

ELEVATION,  FEET,  m.s.l.  | 

Top  of  dam 

358.0 

Maximum  pool 

353.0  ; 

Top  of  conservation  pool 

3i*6.0 

Top  of  inactive  pool 

320.0 

50-year  pool 

3U6.3 

10-year  drawdown  pool 

334.0 

Streambed 

297.0 

STORAGE,  ACRE-FEET  ] 

Conservation 

89,840 

Inactive 

T ,900 

Total 

97,740 

AREA,  ACRES 

Top  of  conservation  pool 

7,070 

50-year  pool 

7,200 

SPILLWAY  ■ 

Location 

Valley 

Type 

Ogee 

Side  slopes 

Vertical  ^ 

Gates,  number  and  size  (feet) 

3-20-foot  by  20-foot 

Crest  elevation,  feet,  m.s.l. 

326.0 

Apron  elevation,  feet,  m.s.l. 

297.0 

Frequency  of  operation  (years) 

1 

Discharge  at  maximum  pool,  c.f.s. 

27,900 

WATER  SUPPLY 

Yield,  m.g.d.  (M&l) 

30 

STATIC  HEADPIPE 

Size 

1-1+2-inch 

consist  of  an  earth  embankment  about  19,500  feet  long  rising 
6l  feet  above  the  streambed.  The  spillway  would  be  a concrete 
ogee  weir  with  three  20-foot  by  20-foot  tainter  gates  located 
in  the  valley  on  the  right  bank  of  Mud  Creek.  Construction  of 
Liberty  Hill  Reservoir  would  include  alterations  of  3.3  miles  of 
Texas  F.A.S.  Highway  IJo.  992,  1.1  miles  of  Bowie  County  roads, 
12.3  miles  of  powerlines,  10.0  miles  of  telephone  lines,  1.0 
mile  of  pipelines,  and  about  150  graves.  Approximately  12,000 
acres  of  land  would  be  required  for  construction  of  the  dam  and 
operation  of  the  reservoir.  An  additional  LoO  acres  of  land 
would  be  required  for  public  use  and  access  Recreation  facili- 
ties would  be  included  for  public  use  of  the  land  and  water 
areas . 


(U)  Benefits . The  conservation  storage  in  Liberty 
Hill  Reservoir  would  essentially  develop  the  full  stream  poten- 
tial of  Mud  Creek  at  the  damsite.  The  yield  of  30  m.g.d.  of 
water  would  satisfy  most  of  the  projected  water  supply  demana  of 
the  area.  Water  supply  benefits  would  be  $361,200  annually. 

The  increase  of  water-oriented  recreational  opportunities  at 
Liberty  Hill  Reservoir  would  produce  about  $308,000  in  annual 
benefits,  and  annual  commercial  fisheries  benefits  would  be  about 
$19,000. 


(5)  Costs . The  first  cost  of  construction  of  the  res- 
ervoir and  recreational  facilities  would  be  $lU,200,000.  The 
annual  charges,  including  interest  and  amortization,  operation 
and  maintenance,  major  replacement,  and  engineering  studies  would 
be  $599,700. 

(6)  Summary  of  benefits  and  costs.  The  total  average 
annual  benefits  of  $688,200  and  the  total  annual  charges  of  $599,700 
yield  a benefit-cost  ratio  of  1.1. 

h.  McGee  Creek  Reservoir. 


(l)  Basin  description.  McGee  Creek,  a north  bank  trib- 
utary to  Muddy  Boggy  Creek,  has  its  source  near  Chockie,  Atoka 
County,  Oklahoma.  The  stream  flows  in  a southerly  direction  about 
37  miles  to  its  confluence  with  Muddy  Boggy  Creek.  (See  Fig.  12.) 
The  upper  portion  of  the  watershed  is  characterized  by  long  narrow 
ridges  and  valleys  with  steep  side  slopes.  The  ridge  lines  in  the 
middle  and  lower  portion  of  the  watershed  are  not  well  defined.  The 
watershed  is  about  25  miles  long  and  about  10  miles  wide.  The 
stream  is  well  defined,  has  a rambling  route,  and  has  an  average 
gradient  of  about  7 feet  per  mile.  The  largest  industry  in  the 
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watersned  is  the  lumber  business.  Agriculture  is  limit-  i;  however, 

some  dairy  products,  beef  cattle,  sheep,  goats  and  hogs  are  produced.  I 

The  area  is  sparsely  populated  with  the  towns  of  Redden  and  Wesley 

being  the  only  comnunities  within  the  basin.  At  present,  there  are 

no  Public  Law  566  programs  under  way  in  the  basin. 

(2)  Project  formulation.  As  a result  of  data  presented 

at  '.he  public  hearing,  held  on  February  8,  1968,  officials  for  Oklahoma 
City  asked  that  McGee  Creek  Reservoir  be  placed  in  the  early-action 
plan  instead  ,,f  the  long-range  plan.  Since  projects  proposed  for  the 
long-range  plan  were  not  studied  in  detail,  the  project  data  presented 
are  preliminary.  The  reservoir  would  contain  storage  for  flood 
control  and  municipal  and  industrial  water  supply.  The  flood  control 
storage  was  based  on  providing  protection  for  a 50-year  event.  The 
conservation  storage  was  based  on  providing  the  maximum  practicable 
yie^d  of  the  stream. 

In  order  to  design  a reservoir  that  would  produce  the 
maximum  yield  possible  from  McGee  Creek,  the  damsite  would  have  to 
be  located  between  the  mouth  of  this  stream  and  its  confluence  with 
latapc  Creek.  A study  of  available  topographic  maps  indicated  the 
best  site  to  be  at  river  mile  3.^.  The  preliminary  studies  for  this 
report  were  based  on  designing  a dam  at  this  site. 

The  McGee  Creek  damsite  is  located  at  river  mile  3.^+, 

3.5  miles  north  of  Farris,  Oklahoma,  as  shown  on  figure  11.  The 
proposed  reservoir  would  control  168  square  miles  of  the  total  basin 
drainage  area  of  175  square  miles.  The  flood  control  storage 
included  in  the  reservoir  would  be  in  lieu  of  an  equivalent  amount 
now  included  ir  the  authorized  Boswell  Reservoir,  wiiich  is  located 
downstream  on  Muddy  Boggy  Creek.  The  project  would  provide  protec- 
tion from  a 50-year  flood  event  and  provide  storage  for  municipal 
and  industrial  water  supply.  Preliminary  flood  control  benefits  were 
determined  on  the  basis  of  transfer  of  flood  control  storage  from 
Boswell  Reservoir,  by  assigning  to  McGee  Reservoir  a portion  of  the 
Boswell  flood  control  benefits  based  on  the  storage  space  transferred. 

Detail  studies  will  further  explore  the  matter  of  flood  control 

benefits.  It  would  also  enhance  tlie  recreational  opportunities  of  ! 

the  area  by  providing  facilities  for  that  purpose. 

(3)  Description  of  project.  Pertinent  data  for  the 

proposed  plan  of  improvement  are  shown  in  table  23.  The  dain  would  i 

consist  of  an  earth  embankment  rising  128  feet  above  the  streambed  I 

and  would  be  approximately  3,900  feet  in  length  and  Ir-ivv  -u'.  uncon- 
trolled limited  service  spillway  near  the  right  abutment.  The 
outlet  works  would  be  a cut-and-cover  gated  conduit.  Cons' ruction 
of  McGee  Creek  Reservoir  would  include  alterations  to  cou.n'Ly  roads 
and  relocation  of  two  cemeteries.  Approximately  7,000  acres  of  land 
would  be  required  for  construction  of  the  dam  and  operation  of  the 
reservoir,  kn  additional  200  acres  would  be  required  for  public 
use  and  access.  Recreation  facilities  for  the  use  of  land  and  water 

areas  would  be  included.  j 
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TABLE  23 


McGEE  CREEK  RESERVOIR 
FFRTIilENT  DATA 


GEUERAL 
Stream 
River  mile 

Drainage  area,  square  miles 

ELEVATION,  FEET,  m.s.l. 

Top  of  dam 
iMaximum  pool 

Top  of  flood  control  pool 
Top  of  conservation  pool 
Top  of  inactive  pool 
Streambed 

STORAGE,  ACRE-FEET 
Flood  control 
Conservation 
Inactive 
Total 

AREA,  ACRES 

Top  of  flood  control  pool 
Top  of  conservation  pool 

SPILLWAY 

Location 

Type 

Width,  feet 

Crest  elevation,  feet,  m.s.l. 

FLOOD  CONTROL  OUTLET  WORKS 
Type 
Size 


McGee  Creek 

168 


612.0 

60L.O 

596.0 

579.0 
L98.O 
U60.0 


80,500 

131,000 

3,000 

2lU,500 


5.500 

3.500 


Right  abutment 
Uncontrolled 
300 

596 


Controlled 
1 - 12-foot  conduit 


WATER  SUPPLY 
Yield,  m.g.d. 


60 
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(U)  Benefits . The  flood  control  benefits  are  $107,500. 

The  conservation  storage  would  develop  the  full  yield  potential 
of  McGee  Creek  of  60  m.g.d.  of  good  quality  water.  The  preliminary 
water  supply  benefits  would  be  $358,000  annually.  The  increase  of 
water-oriented  recreation  opportunities  at  McGee  Creek  Reservoir 
would  produce  about  $257,500  in  benefits  annually,  and  the  annual 
benefit  to  the  commercial  fisheries  would  be  about  $10,000. 

(5)  Costs . Based  on  the  preliminary  studies  the  first 
cost  of  construction  of  the  reservoir  and  recreational  facilities 
would  be  $15,600,000.  The  annual  charges,  including  interest  and 
amortization,  operation  and  maintenance,  major  replacement,  and 
engineering  studies,  would  be  $682,000. 

(6)  Summary  of  benefits  and  costs.  The  total  annual 
benefits  of  $733,000  and  the  total  annual  charges  of  $682,000 
yield  a benefit-cost  ratio  of  1.1. 

i . Titus  County  Reservoir. 

(1)  Pro.iect  formulation.  This  project  has  been  formu- 
lated to  meet  municipal  and  industrial  water  supply,  recreation, 
and  fish  and  wildlife  development  needs  in  the  Cypress  Bayou  Water- 
shed. While  some  flood  control  needs  which  could  be  satisfied  by 
inclusion  of  flood  control  storage  space  in  the  reservoir  do  exist, 
preliminary  investigations  disclosed  that  this  solution  fell  far 
short  of  economic  justification. 

The  formulation  of  the  reservoir  was  based  on  recogni- 
tion of  the  fact  that  the  Texas  Water  Plan  may  be  implemented 
in  the  future.  This  plan  envisions  that,  ultimately,  flood  control 
storage  will  be  required  at  the  Titus  County  site  in  order  to  per- 
mit conversion  of  a portion  of  the  flood  control  storage  space  in 
the  existing  l,ake  0'  the  Pines  Reservoir  to  municipal  and  industrial 
use.  In  sizing  the  reservoir  for  municipal  and  industrial  water 
supply,  it  was  considered  that  sufficient  yield  would  have  to  be 
provided  to  meet  the  2080  needs  of  Mount  Pleasant,  Texas,  and,  in 
addition,  to  make  available  a release  for  the  purpose  of  maintaining 
the  yield  of  existing  municipal  and  industrial  water  supply  space 
in  Lake  O'  the  Pines  Reservoir.  The  total  yield  required  for  botli 
of  the  above  purposes  in  2080  would  be  8I4  m.g.d.  The  impact  of  the 
Texas  Water  Plan  was  also  considered  in  estimating  recreation  demands 
to  be  satisfied  by  the  Titus  County  Reservoir. 

Since  the  city  of  Mount  Pleasant  would  be  the  primary 
user  of  water  from  the  reservoir,  a general  area  for  the  damsite  was 
selected  so  as  to  place  the  reservoir  as  close  to  that  city  as  was 
consistent  with  overall  yield  requirements  and  valley  topography. 

A number  of  possible  damsites  within  the  gener;l  area  selected  were 
investigated,  and  the  most  favorable  location,  economically,  was 
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aeterniined  to  be  on  Big  Cypress  Creek  about  6 miles  south  of 
Mount  Pleasant,  as  siiown  on  figure  13. 

The  full  yield  potential  of  this  site  In  the  worst 
urougnt  of  record  is  107  m.g.d.  , or  some  23  m.g.d.  iji  excess  of 
the  currently  foreseeable  needs  in  2080.  Several  factors  support 
construction  to  full  potential.  The  Cypress  Bayou  Basin  is  a main 
supply  area  for  the  Texas  Water  Plan,  and  the  State  of  Texas  favors 
development  of  the  site  to  full  potential.  There  is  little  question 
but  that  the  additional  space  would  find  a ready  market  for  purchase 
for  municipal  and  industrial  use;  in  fact,  the  Texas  Water  Develop- 
ment Board  has  indicated  that  they  will  purchase  the  space  if  other 
interests  do  not.  It  must  be  remembered  also  that  policy  regarding 
the  control  of  the  quality  of  water  in  the  streams  of  Texas  is 
evolving  in  the  direction  of  maki.ng  such  control  a direct  responsi- 
bility of  that  State,  to  be  met  by  treatment  or  diversions  fro.m 

M&I  water  supply,  at  the  option  of  the  State.  Thus,  generous  de- 

velopment of  the  capabilities  for  municipal  and  industrial  water 
supply  in  Texas  sites  is  only  pruient . 

Development  of  the  reservoir  for  recreation  and 
fish  and  wildlife  has  been  based  on  meeting  such  needs,  as  they 
develop,  to  the  year  2080.  This  will  involve  developmient  of  the 
reservoir  to  about  hO  percent  of  its  full  potential  in  2020,  and 
about  75  percent  in  2080. 

If,  prior  to  construction  of  the  Titus  County  Reser- 
voir, the  current  studies  of  the  Texas  Water  Flan  are  completed  and 
result  in  a recommendation  that  the  transfer  of  storage  between 

Titus  County  Reservoir  and  Lake  O'  the  Pines  be  accomplished,  the 

plan  for  the  Titus  County  Reservoir  which  follows  should  be  modi- 
fied to  include  this  trails fer  storage. 

(2)  Description  of  project.  Pertinent  data  for  the  pro- 
posed reservoir  are  given  in  table  2k.  The  earthfill  dam  would  be 
about  13,000  feet  long  and  would  rise  some  77  feet  above  the  stream- 
bed.  The  spillway  structure  would  consist  of  an  uncontrolled 
section  40  feet  long  with  weir  crest  at  elevation  3^3.2  and  a con- 
trolled section  containing  4 talnter  gates,  each  40  feet  long  and 
29  feet  nigh  with  a crest  at  elevation  326.0.  The  outlet  works 
would  consist  of  one  7-foot  diameter  culvert  with  invert  elevation 
of  294.0.  Eleven  public-use  areas  are  included  in  the  plan.  In 
addition,  about  50  percent  of  the  area  of  the  water  supply  pool 
would  be  cleared  including  boat  lanes  as  required  to  provide 
access  for  hunting  and  fishing  throughout  the  lake.  Construction 
of  the  reservoir  would  require  relocation  of  two  farin-to-market 
roads  and  the  modification  of  about  13,800  feet  of  pipelines. 

About  17,000  acres  of  land,  including  1,200  acres  for  recreational 
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development  and  820  acres  to  mitigate  wildlife  losses  would  be  re- 
quired for  the  project.  It  is  proposed  to  acquire  this  latter  acre 
age  as  a part  of  a greentree  reservoir  development  in  the  Sulphur 
River  bottoms  in  Texas,  just  below  Texarkana  Dam,  aggregating 
2,000  acres;  the  total  area  to  be  acquired  to  meet  needs  for  miti- 
gation in  connection  with  the  Titus  County  Reservoir,  the  Texas  por 
tion  of  the  enlargement  of  Caddo  Lake,  and  the  Texas  portion  of  the 
navigation  and  bank  stabilization  project.  The  single  development 
is  proximate  to  the  areas  in  which  the  project-occasioned  losses 
would  occur,  and  will  provide  a higher  degree  of  mitigation  at 
lower  total  cost  than  would  three  separate  developments. 

TABLE  2h 

TITUS  COUNTY  RESERVOIR 
PERTINENT  DATA 


GENERAL 

Stream  Cypress  Bayou 

Drainage  area,  square  miles  273 

ELEVATION,  FEET,  m.s.l. 

Top  of  dam  362.0 

Top  of  conservation  pool  3^3.2 

Top  of  Inactive  pool  29^.0 

Top  of  surcharge  pool  356.3 

STORAGE,  ACRE-FEET 

Conservation  3li*,000 

Inactive  2,800 


AREA,  ACRES 

Top  of  conservation  pool 


12,200 


SPILLWAY 

'lype  Tainter  gates 

Number  and  size  (feet)  L (LO  x 29) 

Elevation  326.0 


WATER  SUPPLY  YIELD,  m.g.d. 


107.0 


(3)  Benefits . The  total  average  annual  benefits 
accruing  to  the  project  would  be  $1,735,000.  These  consist  of 
$871,000  for  municipal  and  industrial  water  supply;  $606,000  for 
recreation;  and  $258,000  for  fish  and  wildlife  enhancement. 

{h)  Costs . The  total  first  cost  of  the  project  is 
estimated  to  be  $23,i-00,000.  The  annual  charges,  including 
interest,  amortization,  operation,  maintenance,  major  replace- 
ments, economic  losses  on  land,  and  engineering  studies,  would  be 

$1,116,000. 

(5)  Summary  of  benefits  and  costs.  The  project  would 
produce  annual  benefits  of  $1,735,000  at  an  annual  cost  of 
$l,il6,000  for  a benefit-cost  ratio  of  1.6. 

J . Caddo  Lake  Enlargement . 

(1)  Location  and  history  of  existing  dam.  The  existing 
Caddo  Dam  is  located  at  the  head  of  Twelvemile  Bayou  in  the  Cypress 
Bayou  Basin  about  20  miles  northwest  of  Shreveport,  Louisiana,  and 
is  shown  on  figure  ik . It  was  constructed  in  191^  to  maintain 
navigable  depths  in  the  Jef ferson-Shreveport  Waterway;  however, 
because  of  the  inadequate  depths  provided — U feet — this  waterway  is 
not  used  for  through  traffic.  The  only  navigation  associated  with 
the  project  at  this  time  is  that  necessary  to  service  the  numerous 
oil  wells  in  Caddo  Lake.  While  its  use  for  navigation  was  never 
realized,  other  uses  in  the  lake  have  grown  to  the  point  that  it 

is  now  a necessary  adjunct  to  the  economy  of  the  area.  The  lake 
is  the  prime  source  of  water  supply  for  many  industi-ies  and  towns 
in  both  Louisiana  and  Texas,  and  provides  abundant  opportunities  for 
outdoor  recreation. 

The  existing  dam  is  structurally  obsolete  and  its 
replacement  has  been  authorized  by  Congress.  It  is  expected  that 
construction  of  the  replacement  dam  will  begin  in  mid-1968.  Tlie 
replacement  dam  is  so  designed  as  to  simplify  modification  that  will 
permit  raising  the  controlled  lake  level  about  L feet  to  provide  addi- 
tional water  supply  storage  in  the  lake. 

(2)  Project  formulation.  The  project  has  been  designed 
to  meet  municipal  and  industrial  water  supply,  recreation,  and  fish 
and  wildlife  development  needs  of  the  area.  Previous  Investigations 
made  in  connection  with  the  replacement  dam  indicated  that  raising 
the  dam  to  elevation  172.0  was  the  maximum  enlargement  that  could 

be  economically  Justified.  Pool  levels  above  that  elevation  would 
inundate  much  of  the  extensive  private  and  commercial  development 
on  the  shores  of  the  lake.  Raising  the  conservation  pool  to 
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elevation  172.5  would  provide  a dependable  yield  of  107  m.g.d., 
all  of  which  would  be  available  to  satisfy  water  supply  needs  in 
Louisiana  and  Texas.  For  planning  purposes,  this  yield  has  been 
distributed  between  the  two  States  in  accordance  with  provisions 
of  the  preliminary  draft  of  the  Red  River  Compact  relating  to 
distribution  of  excess  water  in  the  existing  lake.  Final  deter- 
mination of  the  distribution  of  water  between  the  two  States  will 
depend  upon  the  terms  of  the  compact  when  accepted  by  the  four 
States  involved  and  the  U.  S.  Congress;  and  the  existence  of 
specific  prospective  purchasers. 

As  previously  alluded  to,  considerable  recreational 
development  has  taken  place  on  the  existing  lake.  The  private, 
private  commercial,  and  public  sectors  are  represented  in  the  exist- 
ing development.  Continued  expansion  of  private  and  private  com- 
mercial development  is  indicated,  and  additional  public  development 
is  planned  in  connection  with  the  replacement  of  the  existing  dam, 
but  a quantitative  evaluation  of  these  contributions  cannot  be 
made  with  confidence  at  this  time.  Accordingly,  it  is  proposed 
to  formulate  the  project  with  sufficient  recreational  development 
to  meet  early  prospective  recreational  needs.  Accordingly,  the 
recreational  development  included  in  the  plan  is  that  required  to 
achieve  15^  of  the  full  potential  of  the  added  water  area.  On 
this  basis,  about  50/j  of  the  project  cost  would  be  allocated  to  the 
recreation  purpose.  Developm.ent  to  meet  future  recreational  demands 
not  satisfied  by  expansion  in  the  private  and  private  commercial 
sectors  would  be  accomplished  as  required.  A number  of  existing 
cost-sharing  programs  could  be  applied  to  such  development. 

(3)  Project  description.  Pertinent  data  for  the  proposed 
reservoir  are  shown  on  table  25.  Enlargement  of  the  reservoir  wculd 
be  accomplished  by  raising  the  2,L00-foot  long,  uncontrolled 
spillway  of  the  replacement  dam  to  elevation  172.5.  Construction 
of  one  bridge  and  modification  of  one  bridge  and  about  L50  oil 
well  structures  in  the  lake  would  be  required. 

The  project  would  Include  provisions  for  developing 
two  public-use  sites  on  the  shores  of  the  lake  to  satisfy'  tlie 
future  recreation  needs.  A fishing  platform  and  parking  area  at 
the  outlet  works  also  would  be  included. 

Enlargement  of  tiic  existing  lake  would  result  in 
the  inundation  and  destruction  of  valuable  wildlife  habitat.  To 
mitigate  the  resulting  loss,  a total  of  990  acres  would  be 
acquired,  in  two  sites,  as  parts  of  two  greent ree  reservoir 
developments.  The  two  developments  would  provide  for  mitigation 
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of  project  occasioned  losses  in  connection  with  the  enlargement  of 
Caddo  Lake,  the  Titus  County  Reservoir,  and  the  navigation  and 
bank  stabilization  project.  The  first  development  would  be  in  the 
Sulphur  River  bottom  lands  in  Texas  Just  below  the  existing  Texarkana 
Dan.  This  development  would  include  a total  of  2,000  acres,  of  which 
920  acres  would  be  acquired  to  mitigate  the  losses  in  Texas 
attributable  to  the  enlargement  of  Caddo  Lake.  The  second  development 
would  be  located  as  an  extension  of  the  Soda  Lake  Game  Management 
Area,  immediately  downstream  from  the  Caddo  Dam.  This  development 
of  530  acres  would  include  70  acres  for  mitigation  of  losses  in 
Louisiana  attributable  to  the  enlargement  of  Caddo  Lake.  The  two 
developments  are  proximate  to  the  areas  in  which  the  project 
occasioned  losses  could  occur,  and  would  provide  a higher  degree  of 
mitigation  at  a lower  cost  than  would  three  Independent  developments. 

The  total  lands  required  for  the  project  amount  to 
21,590  acres,  including  600  acres  for  recreational  development,  and 
the  aforementioned  990  acres  for  mitigation. 

(i+)  Benefits . The  project  would  provide  annual  benefits 
of  $71^,300,  consisting  of  $339,300  for  water  supply,  $2^0,000  for 
recreation,  and  $135,000  for  fish  and  wildlife  enhancement. 

(5)  Costs . The  total  estimated  first  cost  of  the 
improvements  is  $10,500,000.  The  annual  charges  for  interest  and 
amortization,  operation  and  maintenance,  major  replacements, 
economic  losses  on  lands,  and  engineering  studies  are  estimated 
to  be  $492,500. 

(6)  Suiimary  of  benefits  and  costs.  Witli  annual  benefits 
of  $714,300  and  annual  costs  of  $492,500,  the  benefit-cost  ratio  of 
the  proposed  project  is  1.5- 
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TABLE  25 


CADDO  LAKE  ENLABGEMENT 
PEBTINENT  DATA 


GEl.'ERAL 
Stream 
River  mile 

Drainage  area,  square  miles 


Twelvemile  Bayou 
23.8 
2, TOO 


ELEVATION,  FEET,  m.s.l. 

Top  of  dam 

Top  of  conservation  pool 

STORAGE  (ADDITIONAL),  ACRE- FEET 
Conservation 


176.0 

172.5 


183.000 


AREA,  ACRES 


35,600 


SPILLWAY 

Location  Existing 

Type  Uncontrolled 

Width,  feet  2,L00 

Crest  elevation  172.5 

WATER  SUPPLY  YIELD,  m.g.d.  107 


k . Bayou  Dorcheat  Reservoir. 

(1)  Basin  description.  Bayou  Dorcheat  rises  in  Nevada 
County,  Arkansas,  and  flows  atout  ^7  miles  in  a southerly  direction 
to  empty  into  Lake  Bistineau.  Loggy  Bayou  is  the  outlet  for  Lake 
Bistineau  and  flows  17  miles  south  to  enter  the  Red  River  through 
the  left  descending  bank  at  mile  237.  Between  the  lake  and  Red 
River,  flows  from  the  Bayou  Bodcau  system  enter  Loggy  Bayou.  The 
Bayou  Dorcheat  Basin  is  composed  of  alluvial  bottom  lands  flanked  by 
rolling  hills.  The  major  urban  areas  of  the  basin  are  Magnolia, 
Arkansas,  and  Minden,  Louisiana.  Most  of  the  agricultural  land  in 
the  basin  is  devoted  to  native  pasture. 

(2)  Project  formulation. 

Water  and  related  land  resource  needs  in  the 
Bayou  Dorcheat  Basin  include  flood  control,  municipal  and  industrial 
water  supply,  water  quality  control,  recreation,  and  fish  and 
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wildlife.  Preliminary  studies  indicated  that  no  single-purpose 
flood  control  projects  on  the  main  stem  of  Bayou  Dorcheat  were 
economically  justified.  Further  studies  demonstrated  that  inclu- 
sion of  flood  control  storage  in  major  multiple-purpose  reservoirs 
also  lacked  economic  justification.  Upstream  watershed  improve- 
ments were,  howevrer,  found  justified  in  the  Big  Creek  Tributary 
Watershed,  and  the  early-action  plan  for  that  watershed  includes  nine 
upstream  reservoirs.  Space  included  in  certain  of  these  reservoirs 
will  provide  yields  of  8.9  m.g.d.  and  3.8  m.g.d.,  respectively,  for 
m.unicipal  and  industrial  water  supply,  and  water  quality  control. 

The  estimated  2080  municipal  and  industrial 
water  supply  needs  for  the  Dorcheat  Basin,  above  those  which  would 
be  met  from  storage  to  be  provided  in  upstream  reservoirs  are 
Uo.3  m..g.d.  for  Coliimbia  County,  Arkansas,  and  23.8  m.g.d.  for 
Webster  Parish,  Louisiana.  In  addition  to  these  needs,  it 
is  estimated  that,  based  on  the  current  level  of  treatment 
technology,  a yield  of  l6.7  m.g.d.,  in  addition  to  the  yield  of 
storage  to  be  included  in  upstream  reservoirs , would  be  required 
to  meet  2080  needs  for  supplemental  flows.  In  addition  to  these 
needs,  an  immediate  need  exists  in  the  adjacent  Bayou  Bodcau  Basin 
for  a yield  of  19.^  m.g.d.  for  supplemental  flow  on  that  stream 
below  the  Arkansas-Louisiana  State  line.  This  need  is  not 
expected  to  increase  in  the  future.  Favorable  reservoir  sites 
which  might  supply  this  latter  need  are  lacking  in  the  Bayou  Bodcau 
Basin,  necessitating  consideration  of  transfer  of  water  from  the 
Bayou  Dorcheat  Basin.  Surface  impoundment  in  a major  reservoir  is 
the  only  practicable  means  of  providing  additional  water  supply  of 
the  magnitude  described  above.  Numerous  reservoir  sites  on  Bayou 
Dorcheat  both  above  and  below  Magnolia,  Arkansas,  were  investigated. 
Developed  to  its  full  potential,  a reservoir  with  a dam  at  mile  105 
would  yield  80  m.g.d.  in  the  worst  drought  of  record.  This  yield 
would  meet  all  foreseeable  needs  for  water  quality  control  in  the 
Bayou  Bodcau  Basin,  and,  in  addition,  would  meet  all  municipal 
and  industrial  and  water  quality  control  needs  in  the  Bayou 
Dorcheat  Basin  through  the  year  2060.  By  that  year,  advances  in 
treatment  technology  may  well  have  operated  to  reduce  supplemental 
flow  requirements,  thus  permitting  the  transfer  of  space  from  water 
quality  control  use  to  use  for  municipal  and  industrial  water  supply, 
if  this  should  be  desirable.  An  additional  yield  of  about  20  m.g.d. 
could  be  obtained  by  shifting  the  damsite  downstream  to  a point  just 
below  the  mouth  of  Big  Creek.  Such  action  would,  however,  destroy 
the  valuable  potential  for  upstream  watershed  development  in  the  Big 
Creek  watershed  and  is  clearly  undesirable. 
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The  Dorcheat  Reservoir  would  be  located  in  an  area  with 
a severe  shortage  of  the  types  of  outdoor  recreational  opportunities 
which  reservoir  development  provides.  By  I98O , the  demand  in  the 
general  area  could  absorb  about  505?  of  the  maximum  potential  of  the 
Dorcheat  Reservoir,  It  is  proposed  to  develop  the  reservoir  to  meet 
this  demand.  Such  development  would  result  in  approximately  50^  of 
the  project  costs  being  allocated  to  the  recreation  purpose.  Addi- 
tional demand  could  be  provided  for  by  future  development  as 
determined  by  the  growth  in  demand.  A number  of  existing  cost 
sharing  programs  might  be  applicable  to  such  development.  Con- 
struction of  the  reservoir  would  damage  valuable  wildlife  habitat. 

To  mitigate  the  resulting  loss,  1,660  acres  of  land  would  be 
acquired  as  part  of  a 2,000-acre  greentree  reservoir  development  in 
the  Sulphur  River  bottoms  in  Arkansas.  This  development  would  provide 
mitigation  for  damages  resulting  from  construction  of  the  navigation 
and  bank  stabilization  project  in  Arkansas.  The  development  is 
located  proximate  to  the  areas  in  which  the  project-occasioned  damages 
would  occur,  and  will  provide  a higher  degree  of  mitigation,  at  a 
lower  cost,  than  would  two  separate  developments. 

(3)  Description  of  project.  Pertinent  data  on  the  Bayou 
Dorcheat  Reservoir  are  given  in  table  26.  The  proposed  reservoir  area 
is  shown  on  figure  15.  The  earth  dam  would  rise  50  feet  above  the 
valley  floor  and  be  about  8,500  feet  long.  The  spillway  would  consist 
of  a concrete  ogee  weir  with  a crest  elevation  of  237.0.  Six  tainter 
gates,  each  Uo  feet  wide  and  22  feet  high,  would  control  flows  over 
the  weir.  A T-foot  conduit,  with  an  invert  elevation  of  215.0,  along 
with  a stilling  basin  and  the  necessary  inlet  and  discharge  channel, 
would  function  to  release  flows  into  Bayou  Dorcheat.  Eight  public- 
use  sites  are  included  in  the  plan.  Seven  of  these  would  be  located 
on  the  shores  of  the  lake  and  one  below  the  dam  at  the  outlet  works . 

To  insirre  ready  access  to  fishing  areas  in  the  lake  about  50  percent 
of  the  area  of  the  conservation  pool  would  be  cleared.  Construction 
of  the  dam  and  reservoir  would  require  raising  one  railroad  and  one 
highway  bridge,  constructing  8 new  highway  bridges,  raising 
about  3.7  miles  of  roads,  and  modifying  30  oil  wells  and  20,000 
feet  of  powerlines. 

Works  necessary  to  convey  the  water  quality  control 
flows  to  the  Bayou  Bodcau  Basin  consist  of  a 60-c.f.s.  pumping 
plant,  1,700  linear  feet  of  36-inch  concrete  pipe,  25,000  linear  feet 
of  transmission  channel,  and  the  modification  of  tliree  bridges, 
two  culverts,  and  one  siphon.  The  proposed  plan  is  shown  on  figure 
12. 
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TABLE  26 


BAYOU  DORCHEAT  RESERVOIR 
PERTINENT  DATA 


i_.,^RAL 

Stream 

Li’ainage  area,  square  miles 


Bayou  Borcheat 

239 


ELEVATION,  FEET,  M.S.L. 

Top  of  dam 

Top  of  conservation  pool 
Top  of  inactive  pool 
Top  of  surcharge  pool 


265.0 

257.0 
221.  i* 

259.0 


STORAGE,  ACRE-FEET 
Conservation 
Inactive 


285,200 

6,800 


AREA,  ACRES 

Top  of  conservation  pool 


18,000 


SPILLWAY 

7ype 

Number  and  size  of  gates  (feet) 
Elevation,  crest  of  weir 


Tainter  gated  ogee  weir 
6 (i*0  X 22) 

237.0 


WATER  SUPPLY  AND  WATER  QUALITY 
CONTROL  YIELD,  M.G.D. 


80 
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ILOCATION 


Waldo 


SOuTh  WESTEf*N^ 


Mognolia 


PUMPING 

STATION 


LAKE 

barling 


Federal  Highwoy 


SfQte  H;ghway 


PLAN  OF  IMPROVEMENT 


Open  Chonnei 


FIGURE  15 

PLAN  OF  IMPROVEMENT 

BAYOU  DORCHEAT  RESERVOIR,  ARK 
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A total  of  22,960  acres  of  land  would  be  required 
for  the  project,  including  1,800  acres  for  recreational  development 
and  1,660  acres  for  mitigation  of  project-occasioned  damages  to 
fish  and  wildlife  habitat. 

Benefits . ^^^The  project  would  provide  annual  benefits 
of  $2,783,000.  The  water  supply  for  Magnolia,  Arkansas,  and 
•Minden,  Louisiana,  would  produce  benefits  of  $1+99,000  per  year. 

Annual  benefits  of  $509,000  would  I’esult  from  improving  the  quality 
of  Bayous  Dorcheat  and  Bodcau.  The  increased  recreational  oppor- 
tunities afforded  by  the  project  would  yield  benefits  amounting  to 
$1,650,000  annually,  while  fish  and  wildlife  enhancement  benefits 
would  be  about  $125,000  per  year. 

(5)  Costs . The  total  estimated  first  cost  of  the  project, 
including  the  recreation  facilities  and  the  conveyance  works,  is 
$27,100,000.  The  estimated  annual  charges  for  interest,  amortiza- 
tion, operation,  maintenance,  major  replacements,  and  economic 
losses  on  lands  are  $1,51+6,500. 

(6)  S'ummar:/  of  costs  and  benefits.  Based  on  average 
annual  benefits  of  $2,7'83,000  and  average  annual  costs  of  $1,51+6,500, 
the  benefit-cost  ratio  of  the  proposed  project  is  1.8. 

1 . Kisatchie  Reservoir. 

(1)  Basin  description.  The  Kisatchie  Bayou-Cane  River 
Basin  extends  along  the  right  descending  bank  of  Red  River  from 
the  city  of  Natchitoches  to  the  hills  opposite  Colfax,  a river 
distance  of  about  1+0  miles.  The  western  portion  of  the  basin  is 
hilly  with  elevations  up  to  1+00;  the  eastern  portion  lies  in  the 
Bed  River  flood  plain  and  is  generally  below  elevation  100.  The 
largest  city  in  the  area  is  Natchitoches,  Louisiana,  which  lies  near 
the  northern  extremity  of  the  basin.  Most  streams  in  the  basin  are 
characterized  by  relatively  flat  slopes,  follow  tortuous  courses  and 
are  sluggish  in  flow. 


1 1 ) 

* 'Th**  ■ of  thf  Tr.*«=Tlor  ha?  r«''^ntly  altrrpd  its  policy  for  c-ntutinff  vatcr  quality  control 

l>ar.efi*s.  TV-  bar  the  Ff’drral  Water  Pollution  'ontrol  A.lninistraticn  and  other  Interior 

to  i^velop  tar-' J rn  rtore  direct  r.ethcds  than  alternative  .-’osts,  in  Instances  where 

it  Is  consM-rei  rra'^t 'l-JideMnes  state  that  n«>v  methods  shoul-i  te  directed  toward  ?p‘  ’:f^c 
use  cf  *he  s*r*‘ar:'.  P^nefi*:'  would  ac-^rue  from  increased  usa^e  of  th.r  clean  stream  as  compare  i to  the 
.re  'f  •re  pollut»--i  ftrear.  ""herM  ter.efits  have  beer,  de*prmine<!  for  the  inclusive  use  of  the  stream 
for  re-r-^-a*  ; an  i fi.-^t  an  i vililife  purposes  and  ar"un’  to  $?r.\100.  The  benefits  wp-e  develcpe-i  Vv 

♦he  Purea-  *:Mo-r  Pe.'reatitr.  aci  *be  Pureau  of  fp-'r*  Fisheries  and  Wililifr,  in  cooperation  wiM.' 

the  pe-lera.  Va* 'T  Pollution  Con»r  i A-Lninistrat  ion.  It  is  evident  tha*  ♦he  "ntire  arproach  to  th** 
eval'iatlon  of  * --ai?'  f-r  r*rear'’  -v  re^slation,  both  as  to  need?  and  benefits,  is  in  a period  of 
"ntinulr.ff  '♦anre.  ‘'nier  ci  r ■irstan ’es » tt  was  considered  proper  it.  *hic  repey.*  to  utilise  the 
lea.'t -"•er*  ly  •I’-rna^ive  me*h-i  T evaltia*irii?  water  quality  •'''n‘r-1  benefits. 


{cl)  :'ro,:ect  f orr.ulation ■ Water  and  related  resource 
development  needs  in  the  basin  include  irrigation,  rauiiicipal  and 
industrial  water  su{j  Ly,  flood  control,  recreation,  aiid  fish  atru 
wildlife.  Several  ^ilternative  methods  for  satisfying  the  flood 
control  needs  were  considered.  These  included  channel  improve-ment 
ana  single-  and  rr-ultiple-piirpose  reservoirs.  iJone  of  the  single- 
purpose  solutions  were  found  to  be  economically  justified.  Since 
tne  other  water  resource  needs  could  be  satisfied  from  surface 
impoundments,  multiple-purpose  reservoirs  at  various  locations  were 
studied.  It  was  determined  that,  ideally,  the  reservoir  sho’uid  con- 
tain sufficient  storage  to  yield  52  m.g.d.  of  municipal  and  industrial 
water  supply  for  the  city  of  Natchitoches,  and  m.g.d.  for  irrigation, 
and  provide  the  maximum  practicable  flood  control.  Preliminary 
studies  narrowed  the  list  of  possible  damsites  to  those  at  miles  3.7, 
5.7,  and  8.3.  Further  studies  showed  that  the  site  at  mile  3.7  could 
be  eliminated  from  further  investigation  because  of  economic  con- 
siderations and  that  the  site  at  mile  8.3  could  be  eliminated  because 
storage  characteristics  at  that  location  are  not  as  favorable  as 
those  at  mile  5-7.  Since  the  site  at  mile  5-7  could  furnish  the 
required  yields  more  economically  than  any  of  the  others,  it  was 
selected  for  detailed  study.  These  studies  showed  that  a flood 
control  pool  at  elevation  1^4 3. 5 would  provide  protection  from  a 
flood  having  a recurrence  interval  of  once  in  Uo  years.  Topograph- 
ical conditions  at  the  selected  site  dictate  the  use  of  a natural 
saddle  spillway  at  about  elevation  1U7.5  which  is  4 feet  above  the 
top  of  the  flood  control  pool  and  would  preclude  spillway  operation 
except  at  very  infrequent  intervals.  Lowering  the  ainount  of  flood 
control  storage  was  considered.  It  was  found  that  only  a small 
savings  in  cost  would  be  realized  at  a great  sacrifice  in  benefits. 

The  reservoir,  with  the  spillway  at  elevation  lhT.5,  would  deveiopi 
the  full  v/ater  supply  yield  of  the  site.  It  would  contain  170,000 
acre-feet  of  flood  control  storage,  119,000  acre-feet  for  conservation, 
and  8,000  acre- feet  of  inactive  storage.  The  reconmerided  piai.  would 
protect  downstream  areas  from  a flood  with  a return  frequency  of  once 
in  Uo  years,  and  yield  52  m.g.d.  for  mun.cipal  and  industrial  water 
supply  and  3^  m.g.d.  for  irrigation.  The  conservatiori  pool  area 
of  9,200  acres  couJ.d,  if  fully  developed,  support  1,770,000  r.aii-days 
of  general  recreation  per  year,  and  the  demand,  in  1990,  weuld  be 
sufficient  to  utilize  this  capacity.  It  is  proposed,  however,  to 
limit  the  recreational  development  to  the  scope  which  would  r-vult 
in  approximately  one-half  of  the  total  allocation  to  all  project 
purposes  bei:ig  assigneu  to  recreat.ion.  Under  this  limit. at  i , 
the  rf>creat.j  onai  development  would  be  about  n5?  ol'  the  full  p.  ‘ential. 
Uepei.iing  upon  further  growth  in  the  demand,  additional  leveloprient 
could  bt.  provided  under  a number  of  current  prorran:r  . donst  rucl  i 0!i 
of  tile  reservoir  would  result  in  tiie  inundation  of  valuable  wildlife 
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habitat.  To  n.itigate  this  loss,  the  acquisition  of  i,000  acres  of 
land  adjacent  to  the  reservoir  is  proposed  for  inclusion  in  the  proj- 
ect. This  land  would  be  developed  and  operated  as  a game  management 
area  and  would  provide  opportunities  for  hunting  waterfowl,  squirrel, 
deer,  and  other  upland  game. 

(3)  Description  of  project.  Pertinent  data  for  the  pro- 
posed Kisatchie  Reservoir  are  shown  on  table  27.  The  proposed 
reservoir  is  shown  on  figure  l6.  The  dam  would  consist  of  an  earth 
e.’nbank.'tent  about  28,‘jOO  feet  long,  rising  sorae  71  feet  above  the 
streambed.  The  broad-crested  spillway  would  iiave  a crest  elevation 
of  i-i7.5  and  a length  of  about  7,000  feet.  The  outlet  works  would 
consist  of  two  gated  culverts,  each  J.5  feet  in  dia.meter,  approach 
and  discharge  channels,  and  a stilling  basin.  A 170-c.f.s.  pumping 
plant  and  about  1,000  feet  of  U8-inch  pipe  are  included  to  convey 
the  irrigation  releases  to  the  Cane  River  Lake  Ai'ea.  Six  public-use 
areas  would  be  included  for  recreational  use  of  the  land  ai^d  water 
areas.  Construction  of  three  new  bridges  and  modifications  of  two 
existing  bridges,  2 ir.iles  of  State  roads,  and  one  20-inch  pipeline 
would  be  required.  A total  of  21,100  acres  of  land  would  be  required 
for  tile  project,  including  900  acres  for  recreation  and  1,000  acres 
for  mitigating  project-induced  wildlife  damages. 

(L)  Benefits . Reduction  of  flooding  below  the  dam  would 
result  in  average  annual  benefits  of  $502,000  for  flood  control. 

Tiie  conservation  storage  would  provide  $235,000  for  irrigation 
benefits  and  $332,000  of  municipal  and  industrial  water  supply 
benefits  annually.  The  increase  in  water-oriented  recreational 
opportunities  would  produce  $1,^50,000  in  benefits  per  year,  while 
annual  fish  and  wildlife  enhancement  benefits  would  be  $175,000. 

The  total  average  annual  benefits  that  would  accrue  to  the  project 
are  .$2,69^,000. 

(5)  Costs . The  first  cost  of  constructing  the  plan  would 
be  $30,500,000.  The  annual  charges,  including  interest  and  aji.orti- 
cation,  operation  and  maintenance,  major  replacements,  economic  loss 
on  lands,  and  engineering  studies  would  be  $1,321,100. 

(6)  Summary  of  costs  and  benefits.  The  average  annual 
benefits  of  $2,t^9^',000  and  average  annual  cost  of  $1,331,100  would 
yield  a benefit-cost  ratio  of  3.0. 

m.  ■'a'mriary  of  costs  and  benefits.  The  first  cost.  , annual 
charges,  annual  benefits,  and  benefit-cost  ratio  of  all  major 
reservoirs  included  iii  the  early-action  plan  are  shown  on  table  28. 
3aLa  on  allocation  of  costs  .and  lu,-[;ofits  are  summarized  on  table  39, 
pag>'  .XV- L 3.'. 
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TABLE  27 


KISATCHIE  RESERVOIR 


PERTINENT  DATA 


GENERAL 
Stream 
River  mile 

Drainage  area,  square  miles 

ELEVATION,  FEET,  m.s.l. 

Top  of  dam 

Top  of  surcharge  pool 
Top  of  flood  control  pool 
Top  of  conservation  pool 

STORAGE,  ACRE-FEET 
Flood  control 
Conservation 
Inactive 

AREA,  ACRES 

Top  of  flood  control  pool 
Top  of  conservation  pool 

SPILLWAY 

Type 

Width,  feet 

Crest  elevation,  feet,  m.s.l. 
Frequency  of  operation 
Discharge  at  maximum  pool,  c.f.s. 

FLOOD  CONTROL  OUTLET  WORKS 

lype 


CONSERVATION  YIELD,  m.g.d. 
Water  supply 
Irrigation 
Total 


158.5 

152.1 

11+3.5 

129.8 


170,000 

119,000 

8,000 


1^,750 

9,200 

Broad  crested 
7,000 
11+7.5 
100  years 
126,000 


Gated  conduit 
2-7.5-foot  diajiieter 
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TABLE  28 


MAJOR  REGERVOIR  1MPROVEI4ENTS  lU  EARLY-ACTIOIl  PLAJ 
ECONOMIC  SUMM/YRY 


Pro.iect 

Project 

Total 

Cost 

(lOOO's) 

: Total 

: Annual 

: Charges 

: (1000' s) 

: Total 

: Ariiiual 

: benefits 
; (lOOO's) 

: Benefit/ 
: Cost 

Ratio 

Albany  Reservoir 

11,000.0 

$ 

b86.3 

$ 

656.7 

l.b 

Durant  Reservoir 

20,100  0 

369.3 

1,161 .1+ 

1.3 

Bonhai.i  Reservoir 

lU, 200.0 

612.3 

8b  5. 2 

l.b 

Parker  Reservoir 

9,930.0 

b76.9 

982.8 

2.1 

Tuskahoma  Pumped 
Storage  Project 

108,700.0 

8,17^.^ 

17,996.0 

2.2 

Sherwood  Res . 

15b , boo. 0 

8, 88b. 9 

lb, 163.1 

1.6 

Liberty  Hill  Res. 

lb  ,200.0 

599.7 

688.2 

1.1 

McGee  Creek  Res . 

15,600.0 

682.0 

733.0 

1.1 

Titus  County  Res . 

23,100.0 

1,116.0 

1,735.0 

1.6 

Caddo  Lake  Enlgt . 

10,500.0 

b92.5 

llh.3 

1.5 

Bayou  Dorcheat  Res . 

27,100.0 

1,5U6.5 

2,783.0 

1.8 

Kisatchie  Res. 

20,500.0 

1,321.1 

2,69b.O 

2.0 

UO.  IMPROVEMENTS  FOR 

LOCAL  FLOOD 

PROTECTION 

a.  Days  Creek. 

(l)  Basin  description.  The  Days  Creek  Watershed  is 
located  in  southwestern  Arkansas  and  northeastern  Texas  and  includes 
the  cities  of  Texarkana,  Arkansas,  and  Texas.  Tlie  watershed  covers 
an  area  of  101  square  miles,  and  is  characterized  by  a narrow  valley 
extending  thi’ough  i-olling  to  hilly  uplands.  Elevations  in  the 
watershed  vary  from  about  1*00  in  the  noi-th  to  about  200  in  the  valley 
in  the  south.  Days  Creek  rises  within  the  Texarkana  city  limits 
at  the  confluence  of  Nix  and  Swamipoodle  Creeks.  The  watershed  above 
this  point  totals  some  10,900  acres,  practically  all  of  which  is 
urbaii.  Days  Creek  runs  in  a southerly  direction  about  mile  where 
it  is  joined  by  the  right  descending  bank  tributary,  ivagner  Creek, 
which  contributes  runoff  from  an  urban  area  of  some  15,100  acres. 

A mile  below  this  point  Days  Creek  is  joined  by  Howard  Creek  (rigiit 
bank)  and  a smaller  unnamed  Creek  (left  bank).  These  two  creeks 
drain  an  area  of  about  i*,900  acres.  Days  Creek  continues  in  a 
southeasterly  direction  some  17  miles  to  a confluence  witii  the 
Sulphur  River.  In  this  reach  Dtiys  Creek  is  joined  by  a number  of 
left  bank  tributaries:  Rocky  Creek  at  mile  lb. 3;  hook'T  Branch  at 


mile  11.0;  Fourmile  Creek  at  mile  8.7;  Carjey  Branch  at  mile  7.6; 
Spring  Branch  at  mile  5-5;  and  Boggy  Creek  at  mile  U.5.  The  areas 
drained  by  these  tributaries  are  practically  all  rural. 

(2)  Pro.lect  formulation. 

(a)  Under  present  conditions,  urban  lands  in  the 
lower  limits  of  the  cities  of  Texarkana,  and  rural  lands  downstream 
from  the  cities  totaling  5,700  acres  are  subject  to  periodic  flood- 
ing and  consequent  damage.  Days  Creek  serves  as  the  main  outlet 
for  five  tributary  creeks:  Howard,  Wagner,  Cowhorn,  Swampoodle,  and 
Nix,  which  collect  runoff  from  the  cities  of  Texarkana.  These 
creeks  are  crossed  at  more  than  50  locations  by  streets,  railroads, 
and  various  utilities,  many  of  which  provide  only  restricted  open- 
ings for  flood  flows.  The  problem  has  been  aggravated  by  increased 
runoff  produced  by  the  growth  of  the  urban  area.  The  cities  have 
increased  73  percent  in  size  between  19^0  and  i960  and  are  expected 
to  double  between  i960  and  1990.  The  average  annual  flood  damage 

is  estimated  to  be  $65,100,  all  of  which  is  urban  damage. 

(b)  Preliminary  studies  indicated  that  suitable  up- 
stream reservoir  sites  do  not  exist  in  the  area,  and  solutions 
involving  levees  and/or  floodwalls  are  not  practicable  by  reason 

of  the  pattern  of  existing  development.  Alternative  solutions  in- 
vestigated were  limited  to  enlargement,  in  varying  degrees,  of  Days 
Creek  below  the  city,  in  combination  with  tributary  and  other  drain- 
age improvements  within  the  city.  The  plan  of  improvements  best 
suited  to  the  needs  of  the  area  consists  of  extensive  improvement 
of  the  city  drainage  system  and  enlargement  of  Days  Creek  from 
mile  7.6  to  mile  I8.6.  The  enlarged  channel  would  be  capable  of  con 
veying,  without  serious  overflow,  the  peak  flows  generated  by  a 
25-year  frequency  storm  centered  over  the  urban  area. 

(3)  Description  of  project.  The  plan  of  improvement 
consists  of  two  major  elements  as  shown  on  figure  l7 , and  described 
as  follows : 


(a)  Extensive  improvement  of  city  drainage  system 
including  enlarging  and  paving  the  channels  of  Nix,  Swampoodle, 
Cowhorn,  Wagner,  and  Howard  Creeks,  and  modification  of  the  many 
railroad,  street,  and  utility  crossings  to  provide  adequate  openings 

(b)  Enlargement  of  Days  Creek  from  mile  7.6  to 

mile  18.6.  Depths  of  the  enlarged  channel  would  vary  from  I8.5  feet 
at  mile  7*6  to  17  feet  at  mile  I8.6.  The  bottom  width  would  vary 
from  80  feet  at  mile  7.6  to  110  feet  at  mile  I8.6.  The  sides  of 
the  enlarged  channel  would  be  sloped  1 vertical  to  3 horizontal. 
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FIGURE  17 

PLAN  OF  IMPROVEMENT 

DAYS  CREEK,  TEX.  AND  ARK. 

SCALf  OF  MILES 
I 0 I ? ^ 

JUNE  1968 


(4)  bf?net*its  and  costs.  Construction  of  channel  improve- 
ments along  Days  Creek  and  its  tributaries:  Nix,  Swampoodle , 

Cowhorn,  Wager,  and  Howard  Creeks  would  effectively  reduce  flood 
stages  on  approximately  3,700  acres,  including  improvements  within 
and  adjacent  to  the  Texarkana  cities  limits,  resulting  in  average 
annual  benefits  of  $56,700.  Enhancements  on  an  estimated  1,100 
acres  of  commercial  and  industrial  land  plus  1,070  acres  of  resi- 
dential will  amount  to  $213,600  annually.  Total  benefits  are 
$270,300.  The  estimated  first  cost  of  the  improvements,  including 
the  drainage  improvements  within  the  cities  and  channel  enlarge- 
ment on  Days  Creek,  is  $5,580,000.  The  total  annual  charge  would 
be  $252,000,  including  maintenance  and  operation.  Comparison  of 
total  annual  benefits  of  $270,300  with  annual  cost  of  $252,000  in- 
dicates a benefit-cost  ratio  of  1.1. 

b . McKinney  Bayou. 

(1)  Basin  description.  The  McKinney  Bayou  watershed  is 
located  in  southwestern  Arkansas  and  northeastern  Texas  in  the 
vicinity  of  Texarkana,  Arkansas,  and  Texas.  The  crescent-shaped 
watershed,  with  a total  area  of  360  square  miles,  is  adjacent  to  the 
Red  River  and  comprises  66  percent  alluvial  lands  of  the  Red  River 
flood  plain  and  3^  percent  hilly  uplands  (see  Fig.  I8 ) . McKinney  Bayou 
rises  in  Texas  about  5 miles  northwest  of  Texarkana.  The  meandering 
channel  runs  eastward  along  the  toe  of  the  foothills  for  several 
miles  to  enter  Arkansas.  In  Arkansas,  the  bayou  changes  course  to 

a southeasterly  direction  and  proceeds  some  20  miles  to  a junction 
with  Red  Chute  Bayou.  McKinney  Bayou  then  flows  south  some  22  miles 
to  enter  the  Red  River  at  mile  339  (1957).  The  area  is  protected 
from  direct  overflow  from  Red  River  by  a levee  on  the  right  descend- 
ing bank  of  the  river,  which  is  a feature  of  the  project  "Red  River 
below  Denison  Dam,  Okla.  , Tex.,  Ark.,  and  La."  Runoff  from  within 
the  watershed  area  enters  McKinney  Bayou  through  numerous  hill  trib- 
utaries on  the  right  descending  bank;  from  a meandering,  poorly 
defined  system  of  natural  channels  within  the  Red  River  bottom 
lands  above  Red  Chute  Bayou;  and,  through  gated  culverts,  from  two 
leveed  drainage  districts  below  Red  Chute  Bayou.  The  natural 
streams  within  the  alluvial  plain  are  characterized  by  tortuous 
alignments,  relatively  flat  slopes,  and  sluggish  flow. 

(2)  Existing  and  authorized  Federal  projects.  The  Flood 
Control  Act  of  1955  authorized  the  construction  of  improvements  for 
flood  control  in  the  McKinney  Bayou  area  consisting  of  channel  im- 
provement and  realignment  of  McKinney  Bayou  from  its  Junction  with 
Red  River  at  mile  386  (1938)  to  the  headwaters,  a distance  of  about 
47  miles;  minor  repair  of  an  existing  levee  on  the  left  descending 
bank  of  McKinney  Bayou  from  Red  River  to  about  mile  13.5  of  McKinney 
Bayou;  construction  of  a new  levee  on  the  left  descending  Lank  of 
McKinney  Bayou  from  mile  13.5  to  Red  Chute  Bayou;  construction  of  a 
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new  levee  on  the  left  descending  bank  of  McKinney  bayou  frorr;  mile 
27.5  to  a point  about  2 miles  below  the  Arkansas-Texas  State  line; 
and  a gated  drainage  structure  in  the  levee  at  mile  13.5  of  McKinney 
Bayou.  In  the  detailed  planning  of  ttie  project  it  was  found  that 
levee  work  would  not  be  required  above  mile  33.7  and  this  work  was 
deleted  from  the  project.  All  work  located  in  Texas  was  deleted 
from  the  project  as  a result  of  the  failure  of  local  interests  to 
provide  the  required  assurances  of  local  cooperation  within  the 
statutory  time  limit.  The  project,  as  modified  above,  was  completed 
in  July  1961. 


The  Flood  Control  Act  of  I96O  provided  for  further 
improvement  in  the  McKinney  Bayou  area,  consisting  of  about  8.6 
miles  of  new  channel  construction  to  provide  an  improved  outlet 
to  McKinney  Bayou  for  the  Finn  Bayou  and  Bois  d'Arc  Creek  (Ark.) 
areas,  and  additional  new  levee  construction  with  appurtenant 
drainage  structures  between  Red  Chute  Bayou  and  mile  27.5  of 
McKinney  Bayou.  Local  interests  objected  to  the  plain  of  improvement 
and  requested  that  the  authorized  project  be  classified  as  inactive. 
The  Chief  of  Engineers  so  classified  the  project  on  October  27,  I964 . 

( 3 ) Project  formuration . 

(a)  The  principal  flood  problem  in  the  watershed  is 
associated  with  headwater  overflow.  Some  69,000  acres  of  Red  River 
bottom  lands  in  Texas  and  Arkansas,  hl,600  acres  of  which  are 
cleared,  are  subject  to  damage.  An  additional  11,000  acres,  9,000 
acres  of  which  are  cleared,  are  without  adequate  drainage.  The 
existing  Federal  levee  system  along  Red  River  and  trie  local  back- 
water levee  along  McKinney  Bayou  protect  the  entire  area  from  Red 
River  overflow.  The  existing  Federal  flood  control  project  on 
McKinney  Bayou  offers  partial  i rotection  to  an  estimated  17,^00 
acres  of  cleared  lands. 


The  watershed  is  divided  into  six  distinct  sub- 
areas  by  manmade  and  natural  barriers.  Starting  at  tlie  mouth  of 
McKinney  Bayou,  the  first  area,  the  McKinney  Bayou  Drainage  Dis- 
trict, is  located  on  the  left  aescending  bank  of  the  bayou,  and 
extends  to  mile  13-5.  Federal  and  local  levees  inclose  this  area, 
which  drains  into  McKinney  bayou  through  floodgates  located  at 
about  miles  2.h  and  ^*.5.  Problems  in  the  ars.-a  are  caused  by  in- 
adequate interior  drainage.  Damages  are  experienced  on  17,500 
acres  of  land,  of  whicri  11,700  acres  are  cleared. 

The  second  area  is  just  nortii  of  trie  firsc  and 
due  west  of  Garland  City,  Arkansas.  Inclosed  on  the  east,  west,  and 
south  sides  by  levees,  and  the  Red  chute  Bayou  on  the  north,  the  area 
is  drained  by  a floodgate  consisting  of  five  b-foot  diameter  corru- 
gated metal  pipe  culverts  equipped  with  flap  gates.  The  floodgate 
is  located  in  the  soutnwest  corner  of  the  area  and  discharges  into 


McKinney  Bayou  at  mile  13. 5-  During  periods  of  heavy  rainfall, 
high  stages  in  McKinney  Bayou  prevent  outflow  from  the  protected 
area,  and  runoff  is  ponded  until  receding  stages  in  the  bayou  permit 
the  evacuation  of  stored  water  througii  the  floodgate.  An  area  of 
16,600  acres,  including  9,700  acres  which  are  cleared,  is  subject 
to  flooding. 


Tiie  third  area  is  located  between  Red  Chute  and 
Finn  Bayous  and  tb.e  hill  line  on  the  south.  The  unleveed  reach 
of  McKinney  Bayou  in  this  area  was  not  enlarged  under  the  existing 
project  and,  during  most  storms  of  consequence,  overflow  of  the 
lowlands  upstream  of  Red  Chute  Bayou  occurs.  Some  3,900  acres, 

U,300  of  which  are  cleared,  experienced  frequent  flooding. 

The  fourth  area  is  bounded  by  Finn  Maiou,  the 
Arkansas-Texas  State  line,  and  Red  River.  The  outlet  for  drainage 
of  this  area  is  poorly  defined.  Runoff  which  collects  in  the 
area  moves  slowly  south  through  the  upper  reach  of  Red  Chute, 
thence  down  through  local  drainage  ditches,  low  areas,  and  old 
lakes,  to  flow  finally  into  McKinney  Bayou  through  the  floodgate 
at  mile  13.5.  Approximately  19,300  acres  of  land  experience 
flooding,  of  which  12,000  acres  are  cleared. 

The  fifth  area  is  located  upstream  and  west  of 
Highway  71  and  is  entirely  within  the  State  of  Texas.  The  unim- 
proved channel  of  McKinney  Bayou  in  tliis  area  cannot  accommodate 
even  moderate  flood  flows.  Some  2,800  acres,  1,700  of  which  are 
cleared,  experience  flood  problems. 

The  last  area  comprises  tiie  lands  along  McKinney 
Bayou  between  the  bluff  line  on  ttie  right  descending  baiik  and  the 
levees  on  the  left  descending  bank,  or  the  area  called  the  "flood- 
way."  Some  6,900  acres  within  tiie  floodway,  iricluding  2,200  acres 
of  cleared  land,  are  flooded  frequently. 

The  average  annual  crop  dan;ages  for  the  entire 
waterstied  are  estimated  to  be  iiD0,500.  Honcrop  damages  are  es- 
timateu  at  $tii,ii00. 

(b)  Preliminary  investigation  clearly  demonstrated 
ttiat  tiie  flood  problem  was  of  a dual  nature,  resulting  from  inade- 
quacy of  tlif  existing  outlet,  and  tlie  lack  of  a suitable  interior 
drainage  system.  Tiius , tiie  solution  of  ciioice  necessarily  in- 
vg1v'"1  tiie  establisiiment  of  an  adequate  system  for  interior 
drainag>',  and  augmentation  of  tiie  existing  outlet  capacity. 

Solutions  were  considered  for  tiie  first  five 
problem  areas  described  above.  Specific  improvements  witiiiri  the 
sixtii  or  "fioodway"  area  are  clearly  iraj  ractical.le . Incidental 
ijonefits  will  be  experienced  iii  tiiis  area,  iiowever,  as  a result  of 
tiie  works  provided. 
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In  the  first  area,  the  floodgate  and  outlet  to 
Red  River  are  adequate,  but  the  existing  interior  drainage  systei.-i 
is  not.  The  construction  of  a drainage  plan  recoirixiiended  by  the 
Soil  Conservation  Service  would  essentially  correct  the  unsatis- 
factory conditions  which  now  obtain  in  the  area.  TTiis  systeK  con- 
sists of  33  .'aides  of  major  drainage  improveiiients . 

Alternatives  investigated  for  the  second  ai;u 
third  areas  included  a nui.'iber  of  plans  for  enlargement  of  McKinney 
Bayou  from  mile  27.5  to  Red  River,  both  witn  and  without  enlargement 
of  the  existing  floodgate  at  mile  13.5,  combined  with  appropriate 
drainage  improvements  in  the  protected  area.  The  improved  channel 
would  effect  lowei'ings  of  5 feet  and  3 feet,  respectively,  in  the 
3-year  stages,  at  mile  13. 5 and  mile  27.5. 

As  previously  mentioned,  local  interests  objected 
to  the  plan  of  improvement  on  which  the  authorized  Federal  project 
is  based.  This  plan  involved  major  drainage  channels  to  convey 
runoff  to  the  existing  outlet  via  McKinney  Bayou,  combined  with 
levees,  to  prevent  the  overflow  of  the  lower  lands.  In  view  of  this 
objection,  the  only  acceptable  alternative  for  solution  of  flood 
and  drainage  problems  in  the  fourth  area  is  to  reroute  tlie  flow 
directly  to  Red  River  at  Buzzard  Bluff.  Additional  drainage  improve- 
ments are  required  to  insure  proper  functioning  of  such  an  outlet. 

The  improvement  works  would  essentially  eliminate  all  overflow  for 
floods  occurring  more  frequently  than  once  in  3 years. 

In  the  fifth  area,  alternatives  investigated 
included  enlargement  of  the  existing  outlet  via  McKinney  bayou 
throughout  its  entire  length,  and  provision  of  a new  outlet  to  Red 
River  just  above  the  Arkansas-Texas  State  line.  Interior  drainage 
improvements  are  required  to  produce  a viable  plan  under  either 
alternative.  The  improvement  works  would  essentially  eliminate  all 
overflow  for  floods  occurring  more  frequently  than  once  in  3 years. 

As  previously  indicated,  no  specific  plans  for 
improving  conditions  in  the  floodway  were  studied;  however,  the 
alternatives  considered  for  other  areas  would  effect  stage  reduc- 
tions within  the  floodway,  and  incidental  benefits  would  be  realized 
from  such  reductions. 


In  these  evaluations,  it  was  developed  tliat  flood 
danrage  reduction  benefits  were  influenced  by  the  improvements  to  a 
much  lesser  degree  than  the  land  eniiancement  benefits.  Accorditigiy , 
features  of  the  plan  of  improvement  were  sized  to  achieve  tiie  full 
land  enhancement  potential,  and  thus  maximize  the  excess  of  beiie- 
fits  over  costs. 

(c)  Wildlife  losses  attributable  to  features  of 
McKinney  Bayou  amount  to  700  mat. -days . These  losses  could  be 


::.it,igatea  by  acquisition  and  developiLent  of  an  area  as  a green 
tree  reservoir.  Si.T.ilar  iriitigation  is  required  for  another 
project  included  in  the  early-action  plan  - the  Posten  Bayou 
project.  The  two  project  areas  very  nearly  abut  one  another,  and 
a single  greentree  developnent  will  better  serve  the  needs  of  both 
az-.-as , at  a lower  total  cost,  than  would  two  smaller  developments, 
riccordingly , a single  greer.tree  develop.T.ent  of  350  acres  in  the 
Julphur  River  bottoms  of  Arkansas  should  be  provided. 


(U)  Description  of  project.  The  plan  of  improvement 
consists  of  three  major  elements  as  snown  on  figure  l8,  anu  as 
described  below.  The  purposes  served  by  the  project  aescribed 
hwrvin  would  encompass  all  intended  functions  of  the  authorized 
project  for  tne  improvement  of  Mcriin.ney  Bayou  on  which  construc- 
tion has  not  beer,  initiated.  That  project  would,  accordingly,  be 
deautnorizea  upon  approval  of  the  plan  developed  herein. 

(a)  Improvement  of  .McKinney  Bayou  from  Red  River 
to  mile  27.5*  The  first  2.2  miles  of  .McKinney  Bayou  would  be 
improved  by  clearing  and  snagging.  From  mile  2.2  up  to  mile  27. 5, 
the  channel  would  be  enlarged.  Depths  would  vazry  from  l8  feet  at 
mile  2.2  to  8 feet  at  mile  27.5,  and  bottom  widths  would  vary  from 
ho  feet  at  mile  2.2  to  95  feet  at  mile  27.5.  In  addition  to  the 
above  iraprove.ment , some  5^  miles  of  major  drainage  improvement, 
plus  four  floodflow  retarding  structures,  formulated  by  the  U.  S. 
Department  of  Agriculture,  Soil  Conservation  Service,  would  be  in- 
stalled. 


(b)  Provision  of  a new  outlet  to  Red  River  at 
Buzzard  Bluff,  to  alleviate  overflow  problems  in  areas  lying  nortn 
and  west  of  Finn  Bayou  to  the  Ark  axis  as -Texas  State  line.  Tiie  out- 
let would  consist  of  a gated  control  structure  with  300  square 
feet  of  clear  opening,  an  inlet  channel  connecting  to  Finn  Bayou 
and  Bois  d'Arc  Creek,  and  an  outlet  channel  to  Red  River.  The 
inlet  and  outlet  channels  would  both  be  about  15  feet  deep  witii 
bottoi:.  widths  of  30  feet.  Some  71  miles  of  drainage  improvemezzts  , 
formulated  by  the  Soil  Conservation  Service,  also  would  be  pro- 
vided . 


(c)  Provision  of  a new  outlet  to  Red  River  west  of 
the  Arkansas- i'exas  State  line.  The  new  outlet  woula  consist  of  a 
gat',1  co.ntrol  structure  with  a clear  opening  of  200  square  feet, 
an  inlet  channel  to  McKinney  Bayou,  and  an  outlet  channel  to  Red 
River.  The  inlet  chantr  . would  be  approximately  20  feet  Jeep)  and 
nave  a bottom  widt.i  of  h;.  feet;  the  outlet  channel  would  be  t)io 
j’iir.e  d.  ptn  and  wouj  i have  a bottom  wi.ith  of  30  feet.  The  existing 
outlet  via  McKinney  Bayou  would  remain  open  to  carry  a portion  of 
the  outi’low  during  normal  and  moderately  iiigii  stages  on  Red  River, 
and  ta  .a  rve  as  tiif-  sole  outlet  on  the  rare  occasioiis  when  stages 


in  Red  River  preclaue  outflow  through  the  new  outlet.  Twenty-four 
miles  of  interior  drainage  works  formulated  by  the  Soil  Conserva- 
tion Service  w >uld  be  included  in  the  plan. 

( 5 ) Benefits  and  costs  . 


(a)  Improvement  of  McKinney  Bayou.  Lamages  prevented 
by  the  combined  Corps  and  SCS  plans  are  estimated  to  be  $5^,000 
aiinually , comprised  of  $2^,300  in  crop  daniages  and  $29,700  in  non- 
crop damages.  Enhancement  benefits  would  total  ,100  annually 

resulting  from  improved  crop  distribution,  increased  crop  yields 
and  woodland  conversions.  Recreation  be.'.efits  would  be  $6l,800. 

The  first  cost  of  the  co.iibined  improve-ments  is  $3,501,000.  Total 
annual  charge,  including  operation  and  maintenance  and  on-farm 
drainage  costs,  would  be  $226,900.  The  total  annual  benefits  of 
$^59,900  and  the  annual  charges  of  $226,900  yield  a benefit-cost 
ratio  of  .’.0. 


(b)  Buzzard  Bluff  Diversion.  Doniages  prevented  by 
the  combined  Corps  and  SCS  plan  are  estimated  to  be  $52,U00  aniiually, 
comprised  of  $b6,T00  crop  dsunages  and  $5,700  noncrcr  damages.  Total 
enhancement  due  to  higher  utilization  of  lands  is  e-stimated  at 
$227,400.  The  estimated  first  cost  of  the  combined  plan  is 
$2,016,000.  Annual  charges  including  operation  and  muintenai'.ce 

and  on-farm  drainage  cost  would  be  $138,500.  The  total  anr.ual 
benefits  of  $279,800  und  the  annual  charges  of  $138,500  result  in 
a benefit-cost  ratio  of  2.0. 

(c)  State  Line  Diversion.  Flood  damages  prevented 
by  the  combined  Corps  and  SCS  plan,  all  to  crops,  are  estimated 

to  be  $6,300  annually.  Aiinual  benefits  atfibutable  to  land  ci.- 
hanceraent  would  be  $85,000.  The  first  cost  of  the  combined  plai. 
is  estimatea  at  $1,038,000.  ,lie  total  annual  charge,  including 
interest  and  amortizat  i.oti , operation  ai.d  maintenance,  and  on-farm 
drainage  cost,  would  $63,800.  Tlie  total  cu.nual  benefit  of 
$93,30o  and  the  annual  charge  of  $63,800  yield  a benefit-cost  ratio 
of  1.5. 


e . Poster.  Bayou. 

(l)  Basin  description.  Tlie  Posten  Bayou  '.vatersiiod  is 
locateil  in  soiithwestern  Arkansas  and  northwestert.  Louisiana. 
Posten  Bayou  rises  in  Lafayette  County,  Arkansas,  on  the  left 
descending  bank  of  Re-d  River  arid  follows  a southerly  course  for 
about  18  miles  to  enter  Red  River  at  mile  319,  as  shown  on  figure 
19.  The  watershed  covers  ai.  area  of  Ilk  square  miles.  The 
irainage  area  wittiin  ArKansas  aggregates  about  73  square  miles, 
of  whii'h  k8  square  miles  are  alluvial  plain  and  25  square  miles 
are  rolling  iiills.  In  Louisiana,  the  drainage  area  of  ki  square 
miles  is  comprised  of  2k  square  miles  of  alluvial  piaii.  and  17 
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square  miles  of  rolling  hills.  Drainage  of  most  of  the  alluvial 
lands  in  Arkansas  is  provided  by  two  main  north-south  drainage 
ditches  and  n'omerous  connecting  laterals;  the  remaining  alluvial 
laiids  to  the  east  , and  all  of  the  hill  lands  , are  drained  by 
Fasten  Bayou.  Ir.  Louisiana,  the  hill  lands  to  tne  east  and  a 
portion  of  the  alluvial  lands  adjacent  thereto,  are  drair.ed  by 
dtillhouse  Bayou,  a tributai'y  of  Posten  Bayou;  tlie  remaining 
alluvial  lands  along  Red  Ri'/er  are  drained  by  Posten  Bayou. 

(2)  mxistitig  and  authorized  improvements.  In  1951 
tiie  channel  of  Posten  Bayou  was  enlarged  between  miles  2.2  and 
4.6  and  between  miles  T.^  and  8.8,  and  cleared  and  snagged  be- 
tween miles  8.8  and  12.2.  These  improvemetits  were  accomplished 
under  the  authority  of  Section  2 of  the  Flood  Control  Act  of 
August  28,  1937,  as  anjcnded.  Local  Interests  have  assuiaed 
responsibility  for  the  maintenance  of  this  work. 

The  Flood  Control  Act  of  July  2-*,  19^6  authorized 
a comprehensive  plan  for  flood  control  on  Red  River  below  Denison 
Dam.  Included  in  this  plan  were  upstream  reservoirs  in  combina- 
tion with  existing  or  previously  authorized  Federal  or  non-Federal 
levee  improvements,  modified  as  required,  and  construction  of 
bank  protection  works  where  levee  setbacks  were  impossible  or 
uneconomical.  The  major  flood  control  reservoirs  have  been  com- 
pleted, thus  substantially  reducing  backwater  flooding  in  the 
lower  Posten  Bayou  watershed.  About  90  percerit  of  the  levee  and 
bank  stabilization  works,  including  enlargement  of  the  levee  along 
the  left  descending  bank  of  Red  River  between  miles  36l  and  333, 
which  protects  the  Posten  Bayou  Watershed  from  direct  overflow 
from  Bed  River,  are  complete. 

Another  modification  of  the  coiriprehensive  plai'. , 
authorized  by  the  Flood  Control  Act  of  August  3,  1955,  provides 
for  the  enlargement  and  realignment  of  the  lower  10  miles  of  Posten 
Bayou.  This  plar;  of  improvement  is  only  partially  responsive  to 
the  needs  of  the  area  and  lacks  local  support.  Construction  has 
not  been  initiated,  and  the  project  is  inactive. 

( 3 ) Project  formulation. 

(a)  The  principal  problem  in  the  basin  is  periodic 
f'looding  due  to  the  restricted  capacity  of  Posten  and  Stillliouse 
bayous.  Some  l6,000  acres  of  land  in  Arkaiisas  , 12,500  of  which 
are  cleared,  are  subject  to  damage  from  overflow. 

(b)  Preliminary  investigations  revealed  that  po- 
tential reservoirs  could  control  only  a small  portion  of  the  drainage- 
area  and  effect  only  minor  reductions  in  storm  runoff.  Solutions 
involving  levees  were  investigated;  however,  the  probie-m  area  is 
saucer-shaped  witii  channels  spread  like  finge  rs  to  drain  the  area. 
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I a topographical  configuration  not  conducive  to  a levee-type  solu- 

' tion.  Since  the  area  is  rural,  solutions  such  as  flood  plain 

zoning  and  evacuation  are  not  applicable.  The  sole  practicable 
approach  to  the  solution  of  the  problem  is  the  provision  of  a 
larger  outlet  combined  with  appropriate  improvements  to  the  interior 
drainage  system.  Three  alternative  plans  were  developed  which 
would  provide  an  equivalent  degree  of  protection.  The  first  plan 
consisted  of  enlargement  and  realignments  of  Posten  Bayou  from 
mile  10  to  Red  River,  and  improvement  in  the  existing  drainage 
network  in  Arkansas.  This  plan  is  an  updating  of  a plan  previously 
studied  but  not  recommended  because  required  local  support  in 
f Louisiana  was  lacking.  The  second  plan  retained  the  interior 

idrairiage  improvements  Included  in  the  first  plan  but  substituted  a 
diversion  channel  located  wholly  within  the  State  of  Arkansas  for 
K the  outlet  improvement.  The  floodgate  of  this  plan  would  be 

I located  in  the  diversion  channel  about  0.6  mile  from  Red  River.  The 

I third  plan  was  similar  to  the  second,  except  that  the  floodgate 

I would  be  located  in  the  existing  Red  River  levee  alignment.  Based 

I on  an  analysis  of  costs  and  benefits,  it  w^as  concluded  that  the 

I second  plan  represents  the  most  efficient  approach  to  the  solution 

i of  the  problem.  Numerous  sizes  of  diversion  channel  and  control 

structure  were  then  evaluated  economically.  In  these  evaluations, 
it  was  developed  that  flood  damage  reduction  benefits  were  influenced 
by  diversion  channel  and  control  structure  sizes  to  a much  lesser 
degree  than  were  the  land  enhancement  benefits.  These  features  were 
accordingly  sized  to  achieve  the  full  land  enhancement  potential. 

(c)  Wildlife  losses  attributed  to  features  of  Posten 
Bayou  amount  to  600  man-days.  A 3^)0-acre  greentree  reservoir 
development  would  provide  for  mitigation  of  these  losses,  and  tliose 
of  the  McKinney  Bayou  project  as  well. 

(it)  Description  of  project.  The  plan  of  improvement 
provides  for  construction  of  an  outlet  from  Posten  Bayou,  at  approxi- 
mately mile  9.5,  into  Red  River  and  interior  drainage  improvements, 
as  shown  on  figure  19.  The  major  outlet  is  to  be  constructed  by  the 
Corps  of  Engineers,  while  the  interior  drainage  improvements  are  to 
be  accomplished  by  local  interests  either  in  cooperation  with  the 
I Soil  Conservation  Service,  or  through  some  local  means. 

The  major  outlet  consists  of  three  salient  features: 

■I  diversion  ciiannel  approximately  P.5  miles  in  length;  a gated 
control  structure;  and  about  1.2  miles  of  tie-in  levees  to  retain 
the  protection  against  overflow  from  Red  River  afforded  by  the 
existing  P-vi'. 

(a)  Tint  portion  of  the  diversion  channel  on  tlie 
river  side  of  the  structure  will  have  a bottom  width  of  70  feet  at 
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elevation  17^-  Side  slopes  will  be  1 ori  I4  up  to  elevatiori  I65 , 
thence  1 on  3 to  natural  ground.  The  portion  of  tiie  diversion 
ciiannel  upstreati  of  the  structure  will  have  a bottom  width  of  60 
feet  at  elevation  17^-  Side  slopes  will  be  1 on  3. 

(b)  The  control  structure  will  consist  of  three 
10-  by  13-foot  concrete  culverts  with  invert  elevation  of  17^, 
service  and  emergency  gates,  a stilling  basin,  and  a control 
tower . 

(c)  Tie-in  levees,  at  elevation  213.3,  will  extend 
Iron,  the  existing  system  along  Red  River  down  one  side  of  the 
diversion  channel  to  the  structure,  thence  across  the  structure 
and  up  the  other  side  of  the  diversion  channel  to  coiitiect  back 

to  the  Red  River  system.  The  levees  will  be  constructed  from 
channel  spoil.  Channel  spoil  surplus  to  levee  requirements  will 
be  placed  landward  of  the  levee  cross  section  in  such  a manner 
as  to  produce  a single  embankment.  Surplus  spoil  wiil  be  dressed 
but  not  compacted. 

(5)  The  interior  drainage  improvements  consist  of  ex- 
tension and  rehabilitation  of  the  existing  main,  lateral,  and  on- 
far.m  drainage  systems.  The  Soil  Conservation  Service  developed  the 
plan  for  major  drainage  which  includes  construction  or  improvement 
of  39  miles  of  main  and  lateral  drainage  ditches. 

Further  details  on  this  project  are  contained  in 
the  report  entitled  "Comprehensive  Basin  Study,  Red  River  below 
Denison  Diiin,  Louisiana,  Arkansas,  Oklahoma,  and  Texas  - Interim 
Report  on  Posten  Bayou,  Arkansas,"  dated  March  I968. 

(6)  Benefits  and  costs.  Flood  damages  preventoJ  by  the 
combined  Corps  and  SCS  plans  are  estimated  to  be  $7'- ,000  annually. 
Annual  benefits  attributable  to  land  enhancement  woulu  be  $313,900. 

The  first  cost  of  the  combined  plan  is  estimated  at  $2,903,000.  Tlie 
total  annual  charge,  including  interest  and  amortisation,  operation 
and  maintenance,  economic  losses  on  lands,  and  on-farin  drainage  costs, 
would  be  $l6L,000.  Tlie  total  annual  benefit  of  $388,500  and  the 
annual  charge  of  ■il6U,000  yield  a benefit-cost  ratio  of  2.1. 

d.  West  Agurs  Levee. 

(1)  1 reject  formulation.  This  levee,  wliich  lies  along 

the  east  t'ank  of  IVelvemile  Bayou  and  extends  from  the  existing 
Texas  and  Pacific  Railroad  embankment  near  Shreveport  to  about  3 
miles  upstreamt  protects  about  770  acres  of  land  located  between 
U.  S.  Highway  71  and  IVelveniile  Bayou.  The  levee  was  constructed 
by  local  interests.  They  have  requested  its  incorporation  into 
the  Federal  levee  system.  Investigations  disclosed  tliat  ttio  levee 
grade  met  requirements  of  tlie  Federal  project  "Red  River  below 
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Denison  Dani,"  but  an  analysis  of  the  soil  boring  logs  indicates 
that  the  thickness  of  the  clay  layer  under  the  existing  borrow 
pit  does  not  pi-oviue  an  adequate  safety  factor  against  seepage 
and  uplift. 

(2)  Description  of  project.  Improvements  required  to 
prevent  seepage  and  uplift  pressure  consist  of  refilling  the 
borrow  pit  with  material  excavated  from  the  landward  bank  of  the 
pit,  as  shown  on  figure  20.  The  new  borrow  area  would  provide 
adequate  ci’oss  section  for  interior  drainage  needs. 

(3)  benefits  and  costs . Improvement  of  the  levee  would 
provide  a higher  degree  of  flood  protection  to  about  770  acres  of 
land  resulting  in  annual  benefits  of  $170,000.  The  first  cost  of 
modifications  to  tlie  levee  is  estimated  at  $282,000,  Annual 
charges  for  the  plan  would  total  $13,300,  including  $1,000  for 
operation  and  maintenance.  Tiie  benefit-cost  ratio  is  12.8. 


e.  Summary  of  costs  and  benefits.  The  first  cost,  annual 
charges,  annual  benefits,  and  benefit-cost  ratios  of  all  improve- 
ments for  local  flood  protection  included  in  the  early-action  plan 
are  shown  in  table  30. 


TABLb  30 


IMPR0VEI4ENTS  FOR  LOCAL  FLOOD  PROTECTION  IN  EARLY-ACTION  PLAN 

ECONOMIC  SUMMARY 


Project 

: Total 

• I'roject 
: Cost 

: ($l,000's) 

Total 

annual 

charges 

($l,000's) 

Total 
annual 
benefits 
($1 ,000's) 

.■Benefit/ 
: cost 

: ratio 

Days  Creek 

5,580.0 

252.0 

270.3 

1.1 

McKinney  bayou 

6,555.0 

U29.2 

833.0 

i.9 

Poster!  Bayou 

2,503.0 

I6l4.0^ 

388.5 

2.h 

West  Agurs  Levee 

282.0 

13.3 

170.0 

12.8 

^Includes  $600  for  wildlife  damaf^es  as  sJiown  in  "Interim  Report 
on  Fosten  Bayou"  dated  March  I968.  Tlie  comprehensive  plan  includes 
a recommendation  for  acquisition  of  lands  for  mitigation. 

•7l.  UPSTREAM  WATERSHED  Iin'ROVKMENTS 

The  UGDA  recommends  projects  in  58  watersheds.  Multiple- 
purpose  watershed  protection  and  flood  prevention  projects  ar<' 
recommetried  in  hq  upstream  watersheds,  and  single-purpose  reser- 
voir projects  are  recommended  in  six  upst  re;im  wat.ersljeds . The 
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wat-ersheds  are  distributed:  8 in  Arkansas,  21  in  Louisiana,  12 

in  Oklancma,  and  lU  in  Texas.  Projects  include  measures  for  water- 
shed protection,  flood  prevention,  drainage,  irrigation,  recreation, 
fish  and  wildlife,  municipal  and  industrial  water  supply,  and  water 
quality  control. 

a.  Structural  measures.  Approximately  7,500  square  miles, 
or  25  percent,  of  the  study  area,  are  included  in  the  Conservation 
Leeds  Inventory  (Clil)(l)  watersheas  recommended  for  early  action. 
Watershed  locations  are  shown  on  plates  1 and  2.  Structural  measures 
that  would  be  installed  include  38l  multiple-purpose  or  single- 
purpose reservoirs,  and  1 ,h26  miles  of  flood  prevention,  drainage, 
anu  irrigation  channels.  Appurtenant  structures  needed  to  comple- 
ment the  reservoirs  and  channel  improvement  would  include  15  water 
control  structures,  7 erosion  control  structures,  and  1 seaiment 
control  structure. 

Potential  storage  of  the  reservoirs  is  98^,182  acre-feet 
divided  as  follows;  111,363  acre-feet  for  sediment,  81,278  acre- 
feet  for  recreation,  122,131  acre-feet  for  municipal  and  industrial 
water  supply,  62,5^1  acre-feet  for  irrigation,  8,050  acre-feet  for 
water  quality  control,  1,000  acre-feet  for  fish  and  wildlife,  and 
597,819  acre- feet  for  flood  detention.  Reservoir  structural  data 
are  summarized  on  table  31. 

The  upstream  watershed  development  programs  would  offer 
excellent  opportunities  for  recreational  development  through  inclu- 
sion of  recreation  water  storage  in  favorably  located  multiple- 
purpose  reservoirs.  Recreation  facilities  for  picnicking,  boating, 
fishing,  camping,  and  swimming  would  be  included  in  conjunction  with 
reservoir  site  development. 

Tlie  total  installation  cost  for  the  proposed  upstream 
watershed  structural  improvements  would  be  $98,8^7,300.  Of  tiiis 
amount,  $6L  ,983,700  would  be  for  construction,  $17,195,700  for 
installation  services,  $16,171,200  for  land,  easements,  and  rights- 
of-way,  and  $^97,300  for  administration  of  contracts. 

Average  annual  benefits  from  structural  measures  in 
projects  proposed  for  early  action  are  estimated  at  $11,768,700. 

Of  these,  $5,282,000  are  flood  prevention  benefits,  consisting  of 
reduction  in  flood  damages  and  more  inte-sive  use  of  flood  plain. 
Additional  benefits  estimated  at  $2^,500  would  accrue  alotig  the 
maiti  stem  of  Red  River  above  Fulton,  Arkansas,  from  the  combined 
upstream  projects.  Benefits  of  $2,697,200  from  agricu' t.iral  watt/r 
management  consist  of  $*<95,700  from  irrigation  and  $2,201  ,500  from 
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drainage.  Honagricultural  water  management  benefits  amounting  to 
•t2,5i^,600  consist  of  !j>395,900  from  municipal  and  industrial  water 
supply,  $36,200  from  water  quality  control,  $2,092,100  from  recrea- 
tion, and  $10,U00  from  storage  for  fish  and  wildlife.  Hedevelopment 
benefits  of  $33,100  and  secondary  benefits  estimated  at  $1,221,800 
would  also  accrue  from  the  proposed  projects.  Annual  charges  for 
tne  upstream  improvements  total  $^+,521,200,  including  $927,100  for 
operation  and  maintenance.  The  resultant  benefit-cost  ratio  is 
2.6  to  1.  An  economic  summary  of  all  upstream  watershed  projects 
included  in  the  early-action  plan  is  given  in  table  32. 

u . Land  treatment  measures. 

(1)  Agricultural  lands.  Approximately  l6,600  square 
miles  of  land  are  included  in  the  projects  recccirnended  for  early 
action.  Land  treatment  needed  on  these  lands  is  included.  Treat- 
ment needs  include  measures  that  have  a significant  effect  on 
reducing  runoff,  erosion,  and  sediment  production,  and  measures 
that  help  to  provide  maximum  benefits  from  drainage  improvements 
and  irrigation  development.  Treatment  measures  are  designed  to  im- 
prove the  woodland  and  agricultural  lands  and  increase  overall 
farming  efficiency.  Land  treatment  needs  have  been  developed,  and 
it  was  determined  that  going  programs  will  not  accomplish  the  needs 
for  project  development.  Approximately  501,600  acres  of  land  in- 
cluded in  the  USDA  projects  recommended  for  early  action  require 
acceleration  of  the  installation  of  land  treatment  measures.  These 
treatment  measures  include  practices  essential  to  the  proper  func- 
tioning of  structural  measures  and  to  the  realization  of  full 
benefits  from  structural  improvements.  Accelerated  land  treatment 
is  included  for  h36,800  acres  of  cropland  and  pasture.  Treatment 
practices  include  conservation  cropping  systems,  diversion  and  ter- 
race construction,  land  shaping,  and  drainage  on  croplands,  and 
pasture  planting,  pasture  renovation,  and  farm  ponds  on  pasture. 

(2)  Forest  lands.  Accelerated  treatment  is  planned  for 
63  Mo  acres  of  forest  land,  and  open  land  with  erosion  problems. 

Tree  planting,  stand  conversion,  release  of  desirable  growing  stock, 
anu  gi-azing  control  will  be  utilized  on  poorly  protected  and  depleted 
project  forest  lands.  Measures  to  improve  fire  protection  are 
planned  for  installation  during  tlie  watershed  programs  on  six 
projects.  Additional  suppression  units  are  planned  to  increase 

fire  protection  now  available  in  these  areas. 

Going  forestry  programs  on  the  early-action  water- 
shed projects  in  tiie  commercial  forest  area  are  expected  to  treat 
an  additional  97,935  acres  of  forest  land.  State  and  Federal 
coop<  rative  I'rogi’amc  and  high-level,  sustained-yield  maiiagement 
programs  on  National  Forest  and  forest-industry  lands  will  provide 
most  of  this  activity.  The  measures  to  be  installed  will  improve 
watershed  protection  jiiid  tielp  meet  basin  wood  supjily  needs. 
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u.  . I.AVIGATIO:;  AliD  BAI.'K  STnbILIZATIOI!  IMl  K0VE;-‘^.:..: 
y. . i.avif'^atlor. . 

(1)  Project  formulation.  Studies  were  made  oi’  a naviga- 
tiojj  Jhaimel  to  extend  from  the  Mississippi  River  via  Old  ana  Ret 
Rivers  to  Shreveport,  La.,  and  thence  to  Ogden,  Aiv. . , /irthur  City 
am  DerMscn,  Texas.  Five  tributary  routes  branching  off  the  main 
ste.m  were  investigated.  The  first  route  extended  from  Red  River 

iti  the  vicinity  of  Shreveport,  La.,  via  Twelvemile  and  Cypress 
Bayous  and  Lake  O'  the  Fines  to  the  vicinity  of  Daingerfield , Texas, 
and  northerly  beyond,  along  existing  streams  and  new  land  cuts  to 
rejoin  Red  River  near  mile  'j>10 , thence  to  Denison  Dam;  the  second 
extended  from  Red  River  via  the  Sulphur  River  to  the  vicinity  of 
Texarkana,  Texas-Arkansas ; tne  third  extended  from  Red  River  in  the 
vicinity  of  Fulton,  Ark.,  up  Little  River  to  Idabel,  OkJa.  , thence 
through  a canal  to  Rea  River  downstreai.';  from  the  mouth  of  the 
Kiamichi  River;  tne  fourth,  up  the  Sulphur  River  to  Texarkana 
Reservoir,  thence  north  through  a canal  to  Red  River  at  .mile  510; 
the  fifth  extended  from  the  main  stem  up  Loggy  and  Bayou  Dorcheat  to 
Spi'inghill,  La.  The  authorized  Overton-Red  River  Waterway  was 
studied  as  an  alternative  route  by  which  navigation  could  be  pro- 
vided to  Shreveport,  La.  Revised  to  modern  stanaards  iind  updated 
to  current  conditions  and  prices,  this  route  proven  to  be  laost 
cost.I.y  tnan  main  stem  improvements,  iioreover,  tne  river  improve- 
Kient  plan  affords  added  benefits  to  bank  stabilization,  recreation, 
fisn  axiu  wilulife,  and  otiier  purposes. 

In  formulating  the  navigation  plan,  studies  were  maue 
in  incremental  steps,  by  analysis  of  potential  traffic  to  various 
destinations  along  the  river  and  its  tributaries,  by  comparison  of 
savings  in  use  of  different  size  channels  and  tows,  and  by  compai i- 
son  of  the  number,  size,  and  design  of  locks.  Preliminary  studies 
demonstrated  that  improvements  for  navigation  other  than  on  the 
main  stem  of  Red  River  from  the  Mississippi  River  to  Shreveport,  and 
on  a route  following  Twelvemile  and  Cypress  bayous  from  Shreveport 
to  tne  vicinity  of  Daingerfield,  Texas,  were  cieau'iy  not  justified. 

Analyses  were  made  of  channel  sizes  for  depths  of 
and  IL  feet  and  widtns  of  150  and  200  feet.  Taking  into  consiuera- 
tion  ti'affic  piattcrns,  prospective  commerce  and  transportation 
savings,  the  effect  of  recently  authorized  waterway  improvements 
not  yt  completed,  aiteruativ:  routes,  and  tlie  latest  information 
t>‘lating  to  the  expected  growth  of  the  region,  the  i,.y  ,’00-foot 
-hrumel  provided  the  gi’eatest  I’xcess  of  benefits  over  costs. 

(2)  Description  of  ;ro,iect.  The  navigation  project  pu'o- 
viues  for  construction  of  a waterway  extending  from  the  Mississippi 
River  tnrough  Old  River  (7  miles)  and  Red  River  (21. ' miles),  tlionce 
tiireugn  'Twelvemile  and  Cypiress  Bayous  (75  miles)  to  a turning  basin 
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in  Lake  O'  the  Pines  downstream  of  U.  S.  Highway  259  bridge,  near 
Daingerf ield , Texas.  Traffic  from  the  Mississippi  River  will  enter 
the  route  through  the  existing  Old  River  Lock.  Minimum  channel 
dimensions  will  be  9 feet  by  200  feet.  Navigation  depths  wij.1  be 
secured  by  construction  of  a series  of  five  locks  in  combination 
with  spillway  dams  on  Red  River  to  reacn  Shreveport  and  four  locks 
to  reach  Daingerf ielu . The  navigation  plan  is  shown  on  figure  21. 
Two  of  the  xocks  on  the  tributary  route  will  be  constructed  in 
combination  with  the  existing  dams;  namely,  Caddo  Lake  Dam  and  the 
Ferrells  Bridge  Dam  (fonr.ing  Lake  O'  the  pines).  Tlie  other  lock 
will  be  constructed  near  Jefferson,  Texas,  in  combination  with  a 
small  gated  dar.’i.  All  locks  will  have  usable  dimensions  of  bU  feet 
width  and  600  feet  length  with  mini.mum  depth  over  the  sill  of  lb 
feet.  The  uanis  on  t;.e  .main  stem  will  be  constructed  adjacent  to 
the  lock  structures  aiic.  will  be  of  the  controlled  spillway  type. 

To  provide  water  for  lockages  for  the  Twelvemile-Cypress  Bayou 
reach,  where  minimui;i  flows  will  be  insufficient,  the  plan  includes 
a single-purpose  reservoir,  with  a storage  capacity  of  lOb  ,000 
acre-feet,  on  Cypress  Creek  in  the  vicinity  of  Harvard,  Texas. 

.jater  studies  in  the  post-authorization  pnase  will  consider  other 
means  of  satisfying  the  need  for  locxage  water.  The  plan  provides 
access  for  recreation,  fishing,  and  hunting  at  fne  site  of  each 
lock  and  dam,  at  selected  points  along  the  navigatiox*  c'nannel 
and  benuway  lakes  for.mea  by  cutoffs.  Design  criteria,  pertinent 
data,  and  various  otiier  details  au’e  preser.Led  in  the  Corps  of 
engineers  "interim  Report  on  navigation  and  Banx  Stabilizatioi. , ' 
dateu  March  15 , 19od . 

(3)  Costs  and  benefits.  TTie  navigation  improvements  are 
estimated  to  have  a total  first  cost  of  $29b ,032,200 , including 
$279,063,800  Federal  cost,  and  $lb,968,bOO  non-Federal  cost. 

Annual  charges  are  $lb,7T6,300  Federal,  and  $966,200  non-Federal, 
a total  of  $15,7b2,500.  Total  annual  benefits  are  estimated  at 
$19,688,100.  The  following  tabulation  gives  the  first  cost, 
annual  cost,  and  annual  benefits  for  the  Mississippi  River  to 
Shreveport  reach  and  the  Shreveport  to  Daingerfield  reach. 


First 

cost 

Annual 

cost 

Benefit/ 

Reach 

: Federal 

Non- 

Federal 

Federal  ; 

Non- 

Federal 

Annual 
; benefits 

cost 

ratio 

($1,000) 

"($1,000) 

($1,000) 

($1,000) 

(ll.OOO) 

Mias.  River  to 
Shreveport,  La. 

150,016.3 

7,825.7 

8,309.7 

1*25.1 

12,1*71.5 

1.1* 

Shreveport,  La.  to 
Daingerfield,  Tex. 

1^9,01*7.5 

7,11*2.7 

6 ,1*66 .6 

51*1.1 

7,216.6 

1.0 
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b.  bank  stabilization.  J 

( 

(1)  Proiect  fornulation . A review  was  raaae  of  availa- 
ble  data  on  design,  construction,  and  maintenance  experience  of 
stabilization  programs  on  Red  River  and  on  other  rivers,  princi- 
pally the  Arkansas,  Missouri,  and  Mississippi.  It  was  concluded 
that,  in  providing  depenaabie  stabilization  on  the  Red  River  from 

, the  Mississippi  River  to  benison  Dam  at  minimum  cost  for  con- 

I struction  and  maintenance,  several  factors  were  salient:  the 

development  of  a favorable  channel  alignment,  the  type  of  works 
selected  to  accomplish  the  purpose,  and  continuity  of  the 
stabilization  work  througtiout  the  length  of  a stream  or  at  least 
from  one  stable  point  to  another,  lypes  of  protection  works  con- 
sidered included  pile  dikes  and  pile  revetments,  with  and  without 
stone  fill,  board  mattresses,  articulated  concrete  mattresses, 
rock  groins,  and  steel  jetties.  Alternatives  were  considered  in 
the  selection  of  the  types  of  stabilization  or  protective  works , 
the  location  and  limits  of  coverage,  the  degree  of  channel  align- 
ment, and  methods  of  construction  and  maintenance.  Recreation 
facilities  were  provided  in  the  plan  to  increase  net  benefits 
beyond  those  afforded  incidental  to  the  construction  of  bank  sta- 
bilization improvements. 

(2)  Description  of  project.  The  bank  stabilization 
project  provides  for  channel  realignment  and  stabilization  of  Red 
River  from  the  Mississippi  River  to  Denison  Dam.  Realignment  of 
the  channel  will  be  attained  tlirough  dredging,  cutoffs,  and  train- 
ing works.  The  type  of  protection  works  to  be  employed  will  vary 
according  to  the  nature  of  the  problem  in  a specific  locality  or 
reach  and  will  include  pile  dikes  ajid  pile  revetments,  some  with 
stone  fill,  board  mattresses,  articulated  concrete  mattresses, 
rock  groins,  and  steel  Jetties.  The  realigned  length  of  the  river 
from  the  Mississippi  River  to  Denison  Dam  is  528.5  miles  and  repre- 
sents a reductioi.  of  iU6  miles  in  the  river  letigth.  Public  access 
for  recreation,  fishing,  and  hunting  will  be  developed  at  selected 
cutoff  bendway  lakes  which  will  be  created  between  the  Mississippi 
River  and  Denison  Dam.  The  bank  stabilization  plan  is 
shown  on  figure  21.  Design  criteria,  pertinent  data,  and  a full 
analysis  of  the  plan  are  presented  in  the  Corps  of  Engineers 
"Interim  Report  on  navigation  and  Bank  Stabilization,"  dated  March 
15,  196b. 

(3)  Costs  and  benefits.  The  estimated  total  first  cost 
of  cons;  ructioji  of  the  bank  stabilization  plan  is  ;i;229 ,966 ,000 , 
incluuing  $193,125,000  Federal  cost,  and  $36,81*1,000  non-Federal 
cost.  Annual  charges  are  $7,720,900  Federal,  and  $3,737,500  non- 
Federal,  a total  of  $11,658,600.  Total  annual  benefits  are 
estimatea  at  $13,352,500.  The  benefit-to-cost  ratio  is  1.2  to  1. 

Tlie  following  tabulation  gives  the  first  cost,  ai.uual  cost,  and 
annual  benefits  for  the  Mississippi  .River  to  Shreveport  reach. 
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which  corresponds  with  the  reach  recoramended  for  navipation 
improvements;  tiie  Shreveport  to  head  of  the  levee  system  reach; 
and  the  unleveed  reach  of  the  river  to  Denison  Dam. 


Reach 

: First 

: Federal 

cost 
: Non 

: Federal 

Annual 
Federal  : 

cost  : 

Non-  : 

Federal  : 

Arniual 

benefits 

Benefit  / 
cost 
ratio 

(li.ooo) 

($1,000) 

($i,boo) 

($1,000) 

($1,000) 

.Viss.  River  to 

S.hreveport,  La. 

86,2U1.0 

7,712.0 

4,099.6 

422.2 

5,319.7 

1.2 

Shreveport,  La. 
tc  aeaa  of 
ievee  system 

19,900.0 

5,?i^9.0 

1,690.7 

1,066.3 

3,562.7 

1.3 

Head  of  levee 
system  to 
Denison  Dam 

5b,w81.0 

23,380.0 

1,930.6 

2,249.0 

4,470.1 

1.1 

c.  Mltipation . Combined  losses  to  fish  and  wildlife  attribu- 
table to  all  features  of  the  navigation  and  bank  stabilization  plan 
amount  to  1^,300  man-days  annually.  Lands  should  be  acquired  in 
mitigation  as  follows: 

(l)  Thirty-four  hundred  acres  in  Oklahoma  for  the  10,000- 
raan-day  loss  above  Fulton,  Arkansas,  as  part  of  a 5,000-acre  tract  for 
mitigating  project-occasioned  wildlife  damages  for  ttie  proposed 
Sherwood  Reservoir  as  well . 

(P)  Three  hundred  and  forty  acres  for  the  1 ,l00-man-day 
loss  in  Arkansas  below  Fulton,  as  part  of  a 2,000-acre  greentree 
reservoir  development  in  the  Oulphur  River  bottoms  in  Arkansas . The 
entire  tract  would  mitigate  project-induced  wildlife  damage  for  both 
this  project  and  the  Bayou  Dorcheat  Reservoir. 

(3)  Four  liundred  and  sixty  acres  at  Coda  L:jke  Game 
Management  Area  for  the  2 ,lQ0-man-day  loss  in  Louisiana,  as  part 
of  a ‘j30-^icre  developmeni.  for  mitigation  of  wildlife  losses  for 
this  [iroject  and  tiic  replacement  of  Caddo  Dam. 

( 't ) 'iVo  liundred  and  sixt.y  acres  for  the  300-mfui-day  loss 
in  Texas,  as  part  of  a 2,000-acre  greentree  reservoir  development 
in  the  .'.ulphur  River  bottoms  Just  below  Texarkana  Dam  which  will 
mitigate  project-induced  losses  for  the  proposed  Titus  County 
Reservoir  and  Caddo  I. -ike  Knlargement  as  well. 

As  presfuitcd  in  the  referenced  interim  report,  the  plan 
lues  not  inelu  ie  f iie  mitigatioi.  m(>asure.s  li.si.ed  .above.  Action 
Ghoul  i be  taken  btain  neeesn'u-y  authority  for  these  measure:'. 
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1*3.  IMPROVEMENTS  FOR  FISH  AND  WILDLIFE  AND  RECREATION 


The  improveinents  listed  below  are  included  specifically  for  fish 
and  wildlife  and  recreation  and  are  in  addition  to  features  to  be 
realized  in  connection  with  construction  of  the  various  structural 
measures  included  in  the  plan.  These  proposed  improvements  can  be 
accomplished  by  the  respective  State  conservation  a«?:encies  through 
current  State-Federal  cost-sharing  programs. 

a.  Stream  preservation.  To  perpetuate  high  quality  stream 
fishing  and  to  maintain  diversity  in  the  type  of  fishing  waters  in  the 
basin  study  area,  it  is  important  that  certain  streams  be  preserved  in 
their  natural  state.  Streams  provide  species  of  fish,  such  as  small- 
.mouth  bass  and  rock  bass,  that  may  not  be  adaptable  to  impounded  wafers. 
Streams  provide  opportunities  for  float  fishing  and  wade  fishing  in 
areas  of  great  natural  beauty.  To  insure  the  continuation  of  stream 
fishing  in  the  future,  the  following  stream  segments  are  proposed  for 
preservation  (see  plate  2): 

(1)  Mountain  Fork  River  in  Polk  County,  Arkansas  - about 
15  miles  of  stream;  and,  on  the  seme  river  below  Broken  Bow  re- 
regulating dam  downstream  to  Little  River  in  McCurtain  County,  about 
11  miles  for  a total  of  about  26  miles. 

(2)  Cossatot  River  in  Howard  and  Polk  Counties,  Arkansas, 
upstream  from  Gillham  Reservoir  - about  60  miles  of  stream. 

(3)  Little  River  in  Sevier  County,  Arkansas,  and  McCurtain 
and  Pushmataha  Counties,  Oklahoma,  upstream  from  Millwood  Reservoir  - 
about  138  miles  of  stream. 

(i*)  Rolling  Fork  River  above  DeQueen  Reservoir  in  Polk 
County  - about  25  miles  of  stream. 

(5)  Saline  River  in  Howai'd  and  Polk  Counties,  Arkansas, 
upstream  from  Dierks  Reservoir  - about  25  m.iles  of  streaj:.s. 

(6)  Bayou  Bodcau  in  Lafayette  County,  Arkansas,  and  Bossier- 
V/ebster  Parishes  in  Louisiana  upstream  from  the  Bodcau  Reservoir 
damsite  - about  57  miles  of  stream. 

(7)  Bayou  Dorcheat  in  Webster  Parish,  Louisiana,  and 
Columbia  County,  Arkansas,  upstream  from  Lake  Bistineau  to  tiie 
Dorcheat  Reservoir  damsite  - about  55  miles  of  stream. 

(8)  Sal  ine  Bayou  in  Bienville,  Winn, and  Natciii todies 
Parisiies,  Louisiana,  upstream  from  Saline  Lake  - about  60  miles  of 
stream. 

(9)  Black  Lake  Bayou  in  Red  River,  .Natch!  tociies , and 
Bienville  Parishes,  Louisiana,  upstream  from  Black  Lake  - about  70 
miles  of  stream. 

(10)  Mufidy  Creek  in  Choctaw  County,  .'klalioma,  from 

the  moutii  of  Red  River  upstream  to  near  I'nger,  Oklaiioma  - I6  miles 
of  stream. 
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(11)  Kifurachi  River  in  Choctaw  and  Pushmataha  Counties, 
Oklahoma,  from  the  mouth  at  Red  River  upstream  to  near  Rawyer, 
Oklahoma  (20  miles)  and  from  near  Tushahoma  Reservoir  downstream,  to 
near  Antlers  (29  miles)  - total  of  U9  miles. 

(12)  Blue  River  in  Johnston  County,  Oklalioma,  from  near 
Milburn  upstream  for  20  m.iles. 

(13)  Glover  Creek  in  McCurtain  County,  Oklahoma,  from 
State  Highway  3 downstream  to  its  confluence  with  Little  River  for 
a distance  of  10  stream  miles. 

(li*)  Black  Fork  Creek  in  Pushmataha  County,  Oklahoma, 
from  its  J'unction  with  Little  River  upstream  for  21  m.iles. 

b.  Stream  access  developments.  To  provide  for  full  utiliza- 
tion of  the  Red  River  m.ain  stem  and  tributary  streams,  including 
the  stream  segments  designated  for  preservation,  a program,  of  access 
developments  is  proposed  for  the  basin  study  area.  The  type  of 
access  developments  on  Red  River  and  the  flatland  tributaries 
would  consist  of  parking  areas,  boat-launching  ramps,  and  other 
appropriate  facilities.  In  the  upland  areas,  parking  facilities  and 
provisions  for  stream-fishermen  access  are  planned. 

The  number  of  access  sites  planned  is  as  follows;  11  sites 
on  the  Red  River  main  stem,  90  sites  on  streams  designated  for 
preservation,  and  9 sites  on  other  tributary  streams  in  the  basin. 

c . Land  acquisition  and  associated  developments  for  wildlife. 
The  proposed  acquisition  and  development  of  additional  wildlife 
lands  would  supplement  existing  public  hunting  areas  in  the  Red  River 
Basin.  Management  of  these  areas  by  respective  State  conservation 
agencies  and  the  Bureau  of  Sport  Fisheries  and  Wildlife  would  insure 
the  preservation  and  proper  utilization  of  the  wildlife  resources 
involved.  The  following  developments  are  planned: 

(1)  Acquisition  of  1,000  acres  in  Sevier  County  and 
1,000  acres  in  Howard  County,  adjacent  to  Millwood  Reservoir.  This 
acreage  would  be  developed  for  both  big  game  and  upland  game  manage- 
ment and  hunting. 

(2)  Acquisition  and  management  of  2,000  acres  of  land  as 
an  addition  to  Bois  d'Arc  Game  Management  Area  in  Arkansas. 

(3)  Acquisition  and  management  of  the  30,000  acres  of  land 
comprising  the  Corps  of  Engineers  flood  easement  on  Sulphur  River 
between  the  Irkansas-Texas  State  line  and  the  Red  River  in  Arkansas. 

(U)  A 13,000  -acre  public  hunting  area  on  Red  River  below 
Shreveport,  Louisiana. 
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(5)  A 500-acre  greentree  reservoir  area  oti  Savage  and 
latt  Creeks  in  Grant  Parish,  Louisiana. 

(6)  Two  500-acre  greentree  developments  on  tlie  existing 
Saline  Game  Management  Area  in  LaSalle  and  Catahoula  Parishes,  Louisiana. 

(?)  Acquisition  and  development  of  a 30,000-acre  wildlife 
management  and  public  hunting  area  between  Saline  Lake  and  Red  River  in 
Avoyelles  Parish,  Louisiana. 

(8)  The  construction  of  an  earthen  dam  and  water-control 
gate  above  the  present  waterfowl-management  dam  on  Bayou  Bodcau  to 
develop  an  additional  2,000-acre  greentree  area. 

(9)  The  construction  of  three  low-water  weirs  in  Bayou 
Pierre  - one  each  in  Caddo,  DeSoto,  and  liatchitoches  Parishes. 

d.  Preservation  of  unique  fish  and  wildlife  habitat.  Several 
species  of  fish  and  wildlife  in  the  Red  River  Basin  are  at  least 
partially  dependent  upon  the  preservation  of  certain  habitat  types. 

The  type  of  habitat  involved  is  now  in  short  supply  in  the  basin  and 
can  be  expected  to  decline  further  in  future  years.  In  addition  to 
protecting  certain  species  of  fish  and  wildlife,  the  areas  also  have 
high  esthetic  values.  The  following  areas  are  proposed  for  preserva- 
tion : 


(1)  The  "Shutins"  area  on  the  upper  Cossatot  River  in 

Arkansas:  This  remote  area  of  primative  character  contains  steep 

bluffs  that  provide  views  of  falls  and  rapids  in  the  stream  below. 

Fish  and  wildlife  thrive  in  a sylvan  setting  of  natural  beauty.  This 
area  borders,  and  would  compliment,  the  segment  of  the  Cossatot  River 
designated  for  preservation  in  the  compreliensive  plan. 

(2)  Grassy  Lake  in  Hempstead  County,  Arkansas:  This  lake, 

having  a surface  area  of  about  3,000  acres,  harbors  a native  popula- 
tion of  alligators,  various  waterfowl,  and  many  other  forms  of 
aquatic  fauna  and  flora.  Prior  to  construction  of  Denison  Dam,  on 
the  Red  River,  this  lake  frequently  received  overflow  or  floodwaters 
of  a turbid  nature  from  the  Red  River.  This  turbid  water  prevented 
sunlight  penetration  and  therefore  retarded  growth  of  aquatic  vegeta- 
tion in  the  lake.  With  Denison  Dam  in  place,  the  frequency  of  flooding, 
or  provision  of  overflow  water,  has  been  significantly  reduced.  The 
waters  supplied  to  the  lake  are  also  much  less  turbid  than  floodwaters. 
Vegetation  has  started  to  grow  in  the  lake,  and  if  permitted  to  con- 
tinue, will  alter  the  ecology  of  the  lake  and  result  in  loss  of  many 
aquatic  forms  of  fauna  and  flora. 

Diversion  of  waters  from  nearby  streams  into  Grassy 
Lake  has  been  Ineffective  in  preserving  the  ecology  of  the  lake 
because  these  waters  have  lacked  the  needed  turbidity. 
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Studies  are  needed  to  determine  if  naturally  turbid 
floodwaters  from  Millwood  Reservoir,  Yellow  Creek,  or  other  drainage  areas 
could  be  introduced  into  Grassy  Lake  to  restore  and  maintain  the 
ecology  of  the  lake.  These  studies  should  Include  investigation  of 
the  alternative  of  producing  turbidity  in  water  by  addition  of  clays 
or  other  substances.  Additionally  these  studies  should  determine  the 
optimum  timing,  magnitude,  and  duration  of  waters  needed. 

(3)  The  Beavers  Bend  State  Park  area  in  Oklahoma:  This 

1,260-acre  park  and  the  surrounding  terrain  are  vegetated  with  stands 
of  virgin  pine  and  hardwoods.  The  Mountain  Fork  River  flows  through 
this  area.  Access  to  the  many  unique  opportunities  for  wildlife- 
oriented  recreation  is  excellent. 

(L)  The  McCurtain  County  Game  Refuge  in  Oklahoma:  This 

area,  containing  m.ore  than  lU,000  acres  and  including  10  surface 
acres  of  water,  provides  unusual  opportunities  for  nature  study,  wild- 
life observation  and  study,  and  sightseeing. 

(5)  Lands  bordering  the  Blue  River  from  Milburn,  Oklahoma, 
upstream  for  20  miles:  The  preservation  of  these  lands  would  compli- 

ment the  Blue  River  Fishing  Project  sponsored  by  the  Oklahoma 
Department  of  Wildlife  Conservation.  This  scenic  reach  of  river 
recently  provided  m.ore  than  500  man-days  of  fishing  in  a single  mile. 


e.  Access  developments  on  existing  lakes  and  reservoirs.  Addi- 
tional access  and  related  facilities  on  existing  water  areas  in 
Louisiana  are  needed  to  insure  optim.um  utilization  by  fishermen  and 
hunters.  The  developments  would  consist  of  parking  areas,  boat- 
launching ramps,  and  appropriate  facilities,  except  on  Bayou  Pierre 
where  bank  access  is  anticipated. 


(1)  Saline  Lake  - 6 sites; 

(2)  Black  Lake  - 8 sites; 

(3)  Clear  Lake  - 6 sites; 

(U)  Tatt  Lake  - 8 sites; 

(5)  Kantachie  Lake  - 6 sites; 

(6)  Cotile  Lake  - 5 sites; 

(T)  Valentine  Lake  - 6 sites; 

(8)  Sibley  Lake  - 6 sites; 

(9)  Larto  Lake  - 2 sites; 

(10)  Grassy  Lake  - 1 site; 

(11)  Several  sm.all  lakes  along  Red  River  below  Pineville  - 
1 site  each; 

(12)  Access  to  each  of  the  three  weirs  proposed  in  Bayou 
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f.  Expansion  of  existing  recreation  facilities.  EAisting 
parxs  and  recreational  areas  should  he  expanded  to  meet  needs  as 
indicated  by  visitation.  Emphasis  should  be  directed  toward  full 
utilization  of  the  resources,  without  detracting  from  the  natural 
beauty.  Additional  city-park  type  recreational  areas  are  needed 
to  satisfy  existing  and  estimated  future  urban  demands.  Basin 
municipalities  should  be  alert  to  the  opportunities  which  will  be 
offer.-i  oy  certain  of  the  structural  measures  included  in  tiie 
comprehensive  plan. 

-A.  NOIiSTRUCTURAL  MEASURES 

In  addition  to  the  nonstructural  measures  in  the  interest  of 
recreation  and  fish  and  wildlife,  as  described  in  the  preceding 
paragraph,  the  early-action  plan  includes  the  following: 

a.  Flood  plain  management.  Flood  plain  information  reports 
are  currently  being  prepared  by  the  Corps  of  Engineers  for  Sulphur 
Springs,  Texas,  and  Sherman,  Texas.  Preparation  of  such  reports 
for  other  areas  where  significant  flood  hazards  exist  should  be 
accomplished  as  rapidly  as  practicable.  The  comprehensive  plan 
recognizes  the  essential  need  to  exploit  the  opportunities  for 
reducing  flood  losses  offered  by  full  utilization  of  informa- 
tion on  flood  hazard,  and  the  application  of  sound  management 
principles,  including  regulation  of  use  and  flood  proofing,  in 
areas  with  significant  flood  hazards.  The  plan  encourages  local 
action  in  this  regard. 

b.  Area  ;urgssrvation . Aspects  of  the  comprehensive  plan 
relating  to  fish  and  wildlife  habitat  and  outdoor  recreation  are 
covered  in  paragraph  1;3  of  this  appendix.  The  need  for  preserva- 
tion encompasses  other  aspects,  however,  and  the  plan  must  be 
audressed  to  the  preservation  of  areas  of  historical,  cultural, 

or  scientific  interest.  The  plaii  accordingly  identifies  the  follow- 
ing additional  areas  for  preservation,  either  permanently,  or 
pending  completion  of  arcueological  or  other  scientific  studies. 

(l)  The  Rich  Mountain  Area  in  Polk  County,  Arkansas. 

This  area  receives  in  excess  of  60  inches  of  rain  per  year  and 
qualifies  as  a true  rain  forest.  It  harbors  one  of  the  richest 
floral  associations  in  temperate  North  America,  and  is  the  home  of 
two  spo.-ies  of  saiar.anders  which  do  not  occur  anj'wnere  else. 

(.  ) An  ar'  a of  U ,000  acres  of  short-leafed,  mostly 
virgin  timber,  pine  tiardwooa  in  th(’  Ouachita  Mountains  in 
trie  Mena  hanger  District,  Ouachita  National  F’orest , P'olk  County, 
Arkaii.ri.'.  The  area  is  roadless  -uid  is  currentiy  being  main- 
tained in  an  undisturbed  condition  except  for  the  provision  of 
necessary  { rotection  against  insect  efidemic  arid  fire. 


XV- le, 


I 


(3)  An  aj-ea  of  80  acres  in  the  Winn  Ranger  District, 
Kisatchie  National  Poorest,  Louisiana.  The  area  supports  a stand 
of  very  old  second  growth  loblolly  pine  of  30,000  board  feet  per 
acre,  and  is,  in  all,  a most  unique  vegetative  complex.  It  is 
being  maintained  in  an  undisturbed  condition. 

(L)  Numerous  other  sites  in  the  State  of  Louisiana. 
Other  sites  warranting  preservation  in  Louisiana  are  catalogued 
in  a report  entitled  "The  Comprehensive  Plan  for  the  State  of 
Louisiar»a."  The  report  is  available  in  the  offices  of  the  Depart- 
ment of  Public  Works  of  that  State. 

(5)  The  Skyline  or  Talimena  Drive  located  within  the 
Ouachita  National  Forest  in  LeFlore  Co'onty , Oklahoma,  and  the  area 
contiguous  theret.'.  The  hard-surfaced  road  (State  Route  98) 
traverses  the  W’inuing  Stair  Mountains  and  offers  panoramic  views 
fro.m.  ma;.y  locations. 

(6)  La  iiarj.e's  1719  Trading  Post  in  Bowie  County, 

IfXas.  i;.’.  site's  general  vicinity  is  k.nown ; however,  the  trading 
post  itS'-l:'  :.as  not  been  located.  The  site  has  tremendous  poten- 
tia.  :br  :.;stor.a;;s  ^f  French  trading  in  Texas,  for  archeologists, 
aj.u  , .....  yieli  a w-.aith  of  Valuable  information.  The  post  could 
: n.r.c ru -t- ; an;  wit;,  appropriate  interpretive  exhibits  would 

:e  a t...;h_'t  attraction. 


( ' ; .-iatchei  Mouitd  in  Bowie  County,  Texas.  The  site  has 
- i:.,  c,;.u  aver  25  feet  high.  Excavations  nearby  in  a 

• ^ r .■  uuced  a great  deal  of  important  archeological 

f , t . .n-.  moui.d  could  be  stabilized;  .more  work  could  be  done 

in  ■ .v  ■■■met'  peneJ  graves  could  be  roofed  over  and  protected; 

a;.;  wit;.  i;ji\.priate  interpretive  data  could  offer  an  attractive 

t.  .it  i u t p,_  t . 

' ;■ ) Fir;5t  Townsite  of  Paris  in  Red  River  County,  Texas. 
Atan-i..jn’'d  in  i81*t,  this  site  has  a great  potential  for  yielding 
importaiit  historical  and  arcneologicai  data.  A period  reconstruc- 
tion of  the  townsite  with  museum  and  appropriate  concessions  would 
iiuvf  treraenlous  tourist  potential. 

(y)  Jonesborough  arid  Pecan  Point  in  Red  River  County, 
T<'xas.  Both  are  early  Anglo-American  settlements  in  north  Texas. 
They  should  be  treated  similarly  to  Old  Parish  and  have  the  same 
arch-.r-.-l'-gif.:.  ;ii'.d  tourist  potential. 

(iO)  Kiomatia  Site  in  Red  River  County,  Texas.  A large 
Caddoan  mound  site  north  of  Kiomatia.  Four  large  rectaiiguiur 
mounds  are  present  arid  in  a good  state  of  preservation.  Adjacent 
cemeteries  and  burial  areas  are  in  cultivation.  Ihe  site  comprises 
se'" ’ral  hundred  acres  and  has  a vast  archeological  [potential.  A 
"mound  park"  would  also  be  appropriate  here. 
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(11)  Sam  Kaufman  Site  in  Red  River  County,  Texas.  At 
present,  two  mounds  are  being  excavated  at  the  site.  One  has  a 
shaft  burial  pit  which  contained  11  burials  and  a large  quantity 
of  important  archeological  material  and  information.  There  are 
375  Known  sites  in  Red  River  County,  and  a number  of  large  mound 
sites  with  a similai"  potential  are  scattered  along  tne  river  and 
as  far  as  2 miles  from  it. 

(12)  Womac  Site  in  Lamar  County,  Texas.  An  important 
historic  Wichita  Indian  village.  Limited  archeological  work  here 
has  brought  to  light  important  information  about  Indian  trade.  A 
number  of  European  trade  items  were  recovered.  There  is  much  more 
to  be  done  at  the  Womac  Site  to  fill  gaps  in  our  knowledge  of 
Indian-early  European  trade  relationships  in  north  Texas. 

(13)  Sanders  Site  in  Lamar  County,  Texas.  An  important 
early  Caddoan  mound  (2),  burial>  and  village  site.  V.Tiile  some 
excavation  has  taken  place  at  the  site,  much  more  needs  to  be 
done.  Because  of  its  archeological  potential  and  the  size  of 
the  mounds,  a 'mound  park"  would  also  be  appropriate  here. 

c.  Other . Other  nonstructural  features  included  in  the 
comprehensive  plan,  not  requiring  elucidation  in  this  section, 
are  listed  in  paragraph  37. 
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LO.'iG-iiAI.'GE  PLAii  OF  DEVELOPi-ENT 


i*5.  GEIffiRAL 

As  previously  mentioned,  the  Framework  Plan  includes  all  exist- 
ing, authorized,  and  proposed  projects  foi-  water  and  related  lanu 
resource  development  in  the  basin.  The  existing,  authorized,  anu 
proposed  early-action  projects  have  been  outlined  in  previous  para- 
graphs of  this  appendix.  The  remaining  projects  in  the  Framework 
Plan  are  those  that  would  be  needed  in  the  future  (to  2080)  to 
satisfy  water  and  lanu  resource  development  needs.  This  section 
presents  the  structural  features  of  the  long-range  plan  of  develop- 
ment. Nonstructural  measures  previously  described  are  of  a 
continuing  nature  and  are  equally  pertinent  to  the  early-action  and 
long-range  programs . 

4o.  MAJOR  RESERVOIR  IMPROVEMENTS 

a . New  reservoirs. 

(1)  Tupelo  Reservoir  on  Clear  Boggy  Creek,  Oklalioma,  would 
include  storage  for  flood  control  and  water  supply.  This  site  offers 
a good  potential  for  recreation  as  well  as  full  development  of  the 
stream  yield.  The  Soil  Conservation  Service  has  an  authorized 
program  which  will  meet  most  of  the  present  flood  control  needs  of 
the  basin.  This  reservoir  could  be  developed  in  conjunction  with  a 
reallocation  of  storage  in  Boswell  Reservoir. 

(2)  Chickasaw  Reservoir  on  Cliickasaw  Creek,  Oklaiioma, 
would  include  water  supply  and  flood  control  storage.  The  ^ater 
in  this  stream  is  of  excellent  quality.  Recreation  and  fish  and 
wildlife  would  also  be  enhanced. 

(3)  Buck  Creek  Reservoir  ’n  Oklatioma  would  include  stor- 
age for  flood  control,  hydropower,  and  water  supply.  The  reservoir 
has  excellent  recreational  aiid  fish  and  wildlife  potential  and  would 
aid  in  obtaining  the  maocimura  yield  of  the  Kiamichi  River  Basin. 

(h)  Kellond  Reservoir  on  Tenmile  Creek  in  Oklahoma  would 
include  flood  control,  water  supply,  and  recreation.  This  project 
would  be  a part  of  the  basin  development  to  attain  the  maximum 
yield  of  the  Kiamichi  River  Basin. 

(5)  Finley  Reservoir  on  Cedar  Creek  in  Oklaiioma  would 
include  flood  control  and  conservation  storage.  The  water  of  Cedar 
Creek  is  of  excellent  quality.  This  project  offers  excellent 
recreational  and  fish  and  wildlife  potential.  Finley  Reservoir 
also  would  aid  in  developing  the  miiximum  water  resources  of  the 
Kiamichi  River. 


(6)  Upper  Antlers  Reservoir  on  Kieimichi  River  in  Okla- 


homa would  provide  for  maximum  development  of  hydropower  and  would 
include  flood  control  as  a project  purpose.  Recreation  and  fish 
and  wildlife  would  be  developed.  Upper  Antlers  Reservoir  would  aid 
in  developing  the  maximum  hydropower  potential  of  the  Kiamichi 
River  Basin. 

(T)  Caney  Mountain  Reservoir  on  Little  River  in  Okla- 
homa was  studied  to  develop,  in  conjunction  with  the  Pine  Creek 
Reservoir,  the  maximum  potential  yield  of  the  upper  Little  River. 

The  Caney  Mountain  Reservoir  and  the  Pine  Creek  Reservoir,  with  a 
reallocation  of  storages,  would  provide  the  present  authorized 
flood  protection  and  would  also  provide  for  future  water  supply  and 
hyaropower  development.  The  water  in  the  Little  River  is  of  ex- 
cellent quality.  The  Caney  Mountain  Reservoir  also  offers  excellent 
recreational  and  fish  and  wildlife  potential. 

(8)  Mena  Reservoir  on  Mountain  Fork  River  in  Arkansas 
would  have  flood  control,  municipal  and  industrial  water  supply, 
recreation,  and  fish  and  wildlife  as  project  purposes.  The  water 
in  Mountain  Fork  River  is  excellent  for  municipal  ai  i industrial 
use . 

(9)  Hartley  Reservoir  on  Ccssatot  River  in  Arkansas,  in 
conjunction  with  Gillham  Reservoir,  would  fully  develop  the  water 
resources  of  the  basin.  Flood  control,  recreation,  and  conserva- 
tion storages  for  water  supply  would  be  provided.  Hartley  and 
Gillham  Reservoirs  in  combination  could  provide  the  same  flood 
protection  downstream  of  Gillham  on  the  Cossatot  River  as  in  the 
authorized  project. 

(10)  Acworth  Reservoir  on  Collier  Creek  in  Texas  would 
provide  for  the  major  purposes  of  flood  control,  water  supply, 
recreation,  and  fish  and  wildlife. 

(11)  Pine  Springs  Reservoir  on  Mi^i  Creek  in  Texas  offers 
an  excellent  potential  for  flood  control,  water  supply,  recreation, 
and  fish  and  wildlife.  The  water  is  of  good  to  excellent  quality. 

(12)  Mew  Zion  Reservoir  site  on  Red  Bayou  in  Texas  pro- 
vides excellent  potential  for  water  supply  storage.  Flood  control 
storage  would  also  be  used  to  protect  crop  lands  downstream  to  the 
mouth  of  Red  Bayou.  Recreation  arid  fish  and  wildlife  woula  be 
enhanced . 

(13)  Marshall  Reservoir  on  Little  Cypress  Creek  in  Texas 
has  excellent  storage  characteristics  and  could  yield  as  much  as 
300  m.g.d.  if  developed  to  full  potential.  This  reservoir  is  in- 
cluded in  the  Texas  Water  Plan  as  a source  of  water  for  the  Marshall , 
Texas,  area. 


(ih)  Black  Bayou  Reservoir.  The  authorized  BlacR  bayou 
Reservoir  has  never  been  constructed  and,  at  this  time,  it  lacKs 
economic  justification.  As  flood  control  requirements  increase  in 
the  future,  this  reservoir  is  expected  to  become  economically 
justified.  The  single-purpose  reservoir  would  contain  33,800 
acre- feet  of  storage  for  flood  control.  If  future  development  of 
this  reservoir  s.houid  prove  infeasible,  the  channel  enlargement 
and  diversion  channel  plans  discussed  in  paragraph  21.b.(21)(a) 
could  be  substituted  for  it. 

b.  Reservoir  modifications. 


(1)  Hugo  Reservoir.  The  abundance  of  flow  in  Kianichi 
River  and  the  physical  setting  of  Hugo  Dam  offers  potential  for  the 
installation  of  a conventional  hydroelectric  power  plant.  Prelim- 
inary studies  indicated  that  50,000  kw  installed  capacity  at  an 
average  net  head  of  7^-5  feet  could  be  supported  at  this  site. 

The  flood  control  storage  in  Hugo  Reservoir  would  be  reallocated 
to  the  Kiamichi  River  system  of  reservoirs  to  provide  power  storage. 
In  addition,  construction  of  a forebay  providing  storage  of  l6,000 
acre-feet  would  permit  the  installation  of  a pumped-storage  hydro- 
electric project  of  850  mw  capacity.  The  net  rated  generating 
head  would  be  368  feet  and  the  existing  Hugo  Reservoir  would  be 
utilized  as  an  afterbay.  This  project  would  help  meet  a portion  of 
the  peaking  power  demand  of  the  marketing  area. 

(2)  Duran t Re s e rvo i r . Both  flow  and  head  characteris- 
tics of  the  Durant  damsite  make  this  a potential  site  for  the 
installation  of  a conventional  hydroelectric  power  plant  of  7,500 
kw  capacity.  The  benefit-cost  ratio  and  the  comparability  ratio 
are  less  than  unity  at  the  present  time,  but  the  projected  need 
of  electrical  capacity  warrants  the  inclusion  of  hydroelectric 
power  at  Durant  Dam  in  the  long-range  plan. 


(3)  Pine  Creek  Reservoir.  The  Pine  Creek  Dam  and  Reser- 
voir is  under  construction  on  the  Little  River  in  McCurtain  County, 
Oklalioraa.  Sufficient  conservation  storage  has  beeri  provided  in  the 
project  to  furnish  a dependable  yield  of  120  m.g.d.  for  the  initial 
water  supply  needs  of  the  area.  In  the  future,  the  conservation 
storage  could  be  increased  to  yield  160  m.g.d.  for  water  supply  by 
the  addition  of  gates  on  the  crest  of  the  uncontrolled  spillway 
while  maintaining  thfj  same  flood  control  storage.  Conventional 
hydroelectric  power  development  at  the  reservoir  is  warranted  by 
the  ajiipie  head  available  and  tlie  quantity  of  flow  in  Little  River. 
TTie  Iin>’  Creek  Dfim  could  support  an  Installation  of  86,000  kw 
capacity . 


(U)  Lukfata  Reservoir.  Glover  Creek  has  adequate  flow 
!tnd  the  piiysical  characteristics  of  Lukfata  damsite  would  permit 
a conventional  hydroelectric  installation  of  32,000  kw  capacity 


( 
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at  185  feet  maximuiii  net  head.  The  comparability  ratio  does  liOt 
warrant  installation  of  power  generating  facilities  at  this  time. 


(5)  Dierks  Reservoir.  Dierks  Da.m  ana  Reservoir  is 
present..y  under  construction  on  the  Saline  River  in  Sevier  ana 
iicward  Counties,  Arkansas.  Storage  for  water  supply  would  yield 
19  m.g.i.  for  tiie  area  needs  as  presently  planned  in  the  project. 

By  future  modification  of  tlie  spillway,  the  conservation  storage 
could  be  enlarged  to  provide  storage  for  water  supply  that  would 
yield  40  m.g.d.  The  maximum  net  head  of  131:  feet  and  adequate 
flow  at  the  Dierks  damsite  would  support  a conventional  hydroelec- 
tric plant  of  13,500  kw  capacity. 

(6 ) .tueer.  Reservoir.  The  De  Queen  Dam  and  Reservoir 
is  unaer  construction  on  the  Rolling  Fork  River  in  Sevier  County, 
Arkansas.  The  project  as  presently  planned  will  provide  storage 
for  water  supply  yielding  32  m.g.d.  by  future  modification  of  the 
spillway,  the  conservation  storage  of  the  project  could  be  enlarged 
to  provide  additional  storage  for  water  supply  yielding  75  m.g.d. 
Adequate  flow  and  available  head  at  De  Queen  damsite  offer  ttie 
potential  for  installation  of  a conventional  hydroelectric  pliuit . 

(T)  Gilliiam  Reservoir.  Gilltiam  Dari  and  Reservoir  is 
'under  construction  on  tiie  Cossatot  River  in  Howard  and  Polk 
Counties,  Arkansas,  and  contains  conservation  storage  that  would 
provide  a uependabie  yield  of  bO  m.g.d.  for  water  supply.  Tiie 
project  could  be  modified  in  tiie  future  by  a reallocation  of  stor- 
ages , giving  less  storage  to  flood  control  and  more  to  water 
supply.  The  loss  in  flood  control  storage  could  be  compensated 
for  by  channel  Improvement  on  the  Cossatot  River  or  by  transfer 
of  flood  control  storage  to  the  upstream  Hartley  Reservoir.  Tiie 
project  would  be  adaptable  to  the  installation  of  a convetitional 
power  plant.  Pumped  storage,  with  the  authorized  Gilllitu:.  Reservoir 
as  on  afterbay,  also  is  feasible  at  tiiis  site.  Installed  capacity 
could  be  380  mw  at  a net  rated  generating  head  of  327  feet. 

(8)  Sherwood  Reservoir.  A 10,000  acr’-foot  f.rebay 
reservoir  adjoining  Siierwood  Reservoir  would  permit  tu.  iiistalled 
capacity  of  1,000  mw  at  a net  rated  generating  liead  of  718  feet. 
Sherwood  Reservoir  would  be  utilized  as  ;m  afterbay. 

(9)  Clayton  Reservoir.  Installed  capicity  of  1,000  mw 
at  a net  rated  generating  head  of  915  feet  would  be  feasible  at 
th(-  Clayton  Puiripei-Jtorage  iiydroelectr i c Plant.  M.'-ixiraum  storage 
in  tiie  forcl'ay  woul  J l.e  8,900  nc;-  -'.'•■i.-t , and  Ciayten  Resi-rvoir 
wcui  i be  utilized  as  .at*  afterl'ay . Six  iiour.’.  g^'iieraticn , witl.  an 
a;  i roximat*'  i J peri.a-nt  reserve,  would  ie  {ossible. 

(10)  Broken  Bow  Reservoir.  A for'day  otoi'ing  I'J.lOO 
_f,  . f.  weuid  permit  an  inotalied  cajacity  '.'a  ':.w  at  a rate; 


r 


net  generating  head  of  U65  feet.  The  afterbay  would  be  the  auth- 
orized Broken  Bow  Reservoir. 


f 


(ll)  Millwood  Reservoir.  This  completed  project  has 
storage  yielding  2t.5  m.g.d.  for  water  supply  purposes.  In  the 
future,  additional  flood  control  structures  may  be  constructed 
upstream  on  the  Little  River.  At  that  time,  the  conservation 
storage  could  be  increasea  by  usi.tg  a {art  of  the  flood  control 
storage.  Preliminary  studies  i.ndicate  that  the  conservation  yield 
could  be  increased  from  265  m.g.  i.  to  Lr-t  m.g.d.  without  reducing 
the  flood  protection  iownstre  u:.  of  Miiiwcod  Reservoir. 


(12)  Bayou  Bo.i.-aj  Reservoir.  This  existing  project  is 
for  flood  control  only  ’ini  has  nc-  permanent  pool.  Future  water 
development  needs  in  the  Bayou  Bolcau  Kasiii  include  water  supply, 
water  quality  control,  and  recreation.  Tiie  existing  reservoir 
coulu  be  enlarged  to  : rovide  sufficient  water  to  satisfy  these 
needs . 


h" . LOCAL  FLOOD  PROTECTION  PROJECTS 


>1 


Certain  proposed  local  flood  protection  projects  on  numerous 
I streams  in  the  basin  would  not  produce  sufficient  benefits  to 

warrant  their  construction  at  this  time.  However,  due  to  the  anti- 
cipated increase  in  agricultural  development  and  expansion  of 
urban  areas  it  is  expected  that  many  of  these  projects  would  become 
economically  justified  over  the  100-year  study  period.  Hiey  are, 
therefore,  included  in  the  long-range  plan  of  development  and  are 
outlined  below.  Additional  information  on  these  projects  can  be 
found  in  appendix  IV,  "Flood  Control  and  Major  Drainage." 


a.  Brown  Creek  Chatinel  Improvement,  Oklalioma.  Channel  improve- 
ment was  authorized  for  Brown  Ci’eek , a north  bank  tributary  of  Red 
River  at  mile  1*92,  in  1955;  however,  local  interests  would  not 
furnisii  Uie  required  rights-of-way  for  diversion  to  the  Red  River 
and  the  project  was  subsequently  deauthorized  in  1962.  Local 
people  state  that  the  flood  problem  still  exists  and  Uiey  would 
like  to  see  tiie  problem  solved  by  enlargement  of  tiie  existing 
Brown  Creek  channel. 

b.  Brush  Bayou  Ctumncl  Improvement,  Louisiana.  Continued  expan- 
sion of  the  City  of  Slireveport , Louisiana,  is  expected  to  neces- 
sitate enlarging  the  Brush  Bayou  channel  to  reduce  the  flood  iiazard. 
Information  wliicii  indicates  that  this  project  may  be  justified  for 
inclusion  in  the  eariy-aation  program  has  recently  become  available. 
Btuuies  arc  now  being  made  under  tiie  continuing  autiiority  of  Section 
205  of  the  Flood  Control  Act  of  1962  to  determine  ii'  tliis  project 
siiould  be  constructed  witriin  tin.’  next  10-15  years. 
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c.  Cane  hiver  Island  Punipin,*  Plant,  Louisiana.  Interior  drainage 
on  Cane  River  Island  discharges  into  Cane  River  through  gated 
gravity  drainage  structures.  During  periods  of  high  stages  on  Cane 
Hiver,  these  gates  must  be  closed  and  flooding  due  to  irapo’unded 
local  runoff  results.  The  most  practicable  solution  to  this  flood 
problem  would  be  the  installation  of  pumping  facilities  to  evacuate 
this  impounded  runoff. 

j.  Campti -Clarence  Area  Pum^iin;'  Plant,  Louisiana,  ilood  problems 
along  Bayou  Chevreuille  are  small  at  this  time.  However,  pressures 
for  additional  agricultural  development  in  the  alluvial  bottom 
lands  in  the  area  are  great  and  arc  expected  to  result  in  the 
conversion  of  about  2,000  acres  of  woodland  over  the  100— year 
study  period.  To  maximize  tiie  productivity  of  these  lands,  it  will 
be  necessary  to  install  pumping  facilities  to  discimrge  the  interior 
drainage  into  the  Red  River  when  river  stages  do  not  permit  use  of 
the  existing  gravity  drainage  structures. 

e . East  Point  Area  Pum} inr  Plant,  Louisiana.  Flood  problems  in 
this  area  are  similar  in  nature  to  those  of  Cane  River  Island  and 
the  Caii.pt i-Clarence  Area  and  result  from  high  stages  on  Red  River 
precluding  the  use  of  existing  drainage  works.  Intensified  agri- 
cultural cultivatioii  of  the  fertile  alluvial  bottom  lands  along 
Coushatta  Bayou  should  be  sufficient  to  require  construction  of 
this  project  within  the  100-year  study  period. 

r.  Flat  River  Pumping  Plant,  Louisiana.  This  improvement  would 
be  located  on  Flat  River  aujacent  to  Bossier  City  , Louisiana,  It 
is  expected  that  the  increasing  population  of  tlie  city  will  re- 
quire improved  local  drainage  a£id  installation  of  pumping  facili- 
ties to  protect  this  area.  Possible  alternatives  to  the  pumping 
plant  would  include  extensive  channel  improvement  or  upstream 
floodwater  retarding  structures. 

g.  Loggy  Bayou— Red  Chute  Bayou  Levees,  Louisiiina.  Ihe  highly 
fertile  lands  along  Loggy  Bayou  and  the  lower  reaches  of  Bayou 
Bodcau  will  probably  be  brought  into  production  in  the  future. 

The  necessary  protection  could  be  furnished  by  loop  levees  along 
the  west  side  of  both  Loggy  Bayou  and  Bayou  Bodcau. 

h.  McKinney  Bayou  Channel  Improvement,  Arkansas, . Completed  and 
proposed  Federal  projects  will  provide  a higti  degree  of  flood 
£.rotoction  ti  .much  of  the  IfuiJ  in  the  McKinney  layou  Basiti.  It 

is  estimat-  i,  howevi  r,  th.at  additional  protection  will  V.e  needed  on 
about  I'SOOG  acres  the  100-year  study  period.  Lowering  stages 

on  the  Red  River  will  pruvi'ie  partial  relief  to  some  of  this  land. 
Further  protection  could  be  accompiisiied  hy  enlarging  tlic  existing 
outlet  to  the  Re.l  Hiver.  Otlier  jiossible  future  projects  include 
adijtional  outlets  to  ti;e  Rod  River  -ind  the  Installation  of  p'unping 
faci  1 1 tie.; . 
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L.  Middle  Bayou  Levee,  Louisiana.  Flooding  in  tiiis  area  results 
from  headwater  flews  in  Middle  Bayou  arid  McCain  Creek,  together 

with  backwater  fro::,  i'welvemile  Bayou  and  Ked  River.  Studies  showed  i 

the  most  feasible  means  of  protecting  the  area  would  be  construction  < 

of  about  10  miles  of  levees.  Initial  investigations  determined 
that  justification  for  t;r  project  was  marginal  at  this  time. 

Recently  received  information,  iiowever,  indicates  that  the  project 
ii.ay  oe  economically  justified  for'  inclusion  in  the  early-action 
plan.  It  is  anticipated  that  further  studies  will  be  made  under 
the  authority  of  Section  205  of  the  Flood  Control  Act  of  1962  to 
determine  if-this  project  is  justified  for  early  construction. 

; 

j . Bayou  Pierre  Levee  and  P’umping  Plant,  Louisiana.  Lands  along 
the  lower  reaches  of  this  stream  are  flooded  by  backwater  from  the 
Red  River.  The  most  suitable  plan  to  protect  the  area  would  consist 
of  ring  levees  with  gravity  drainage  structures  to  evacuate  the 
local  runoff.  These  improvements  are  expected  to  become  economi- 
cally justified  before  the  middle  of  the  100-year  study  period. 

Subsequent  development  is  anticipated  to  be  sufficient  to  justify 
adding  p'u.mping  facilities  to  the  plan  near  the  end  of  the  study 
period. 

k.  Posten  Bayou  Channel  Improvement,  Louisiana.  Existing  and 
proposed  early-action  projects  will  offer  protection  to  large  areas 
of  this  basin.  So.me  flood  damages  will  continue  to  be  experienced 
along  the  lower  reaclies  of  the  strean. . The  stage  lowering  which 
would  be  produced  by  the  recommended  navigation  and  bank  stabiliza- 
tion project  will  likely  make  it  economically  feasible  to  construct 
aaditional  irr;provoments  to  elimiziate  or  reduce  the  residual  dam- 
ages. The  laost  favorable  plan  appears  to  be  the  enlargement  of 
the  existing  ciiannel.  Pumping  facilities,  headwater  detention 
reservoirs,  and  a diversion  channel  all  are  considerc'd  as  possille 
alternatives  to  the  ioiig-range  chanziel  improvement  plan. 

l.  Rapides  Islanu  Pumping  Plant,  Louisiana.  Drainage  of  the 

island  is  effected  by  two  means:  pumping  into  Red  River  and  diver- 

sion into  the  Bayou  Cocodrie  system.  Tlie  latter  method  can  be 
used  only  when  flows  in  the  Bayou  Cocodrie  system  are  not  higl.. 

Wlien  this  systeni  cannot  be  utilized,  the  presently  installed  pumping 
facilities  art  of  insufficient  capacity  to  prevent  flooding  on  the 
island.  Till,  only  effective  method  to  eliminate  tliis  flooding  is  tiie 
i nstallat  i on  .jf  additional  piuraps  . Althougii  not  justified  at  tills 
time,  it  is  ■ xp.ee ted  that  increased  residential  development  will 
supp.vrt  construi-ti on  of  these  iii.provements  early  in  tlie  study  periou. 

m.  IVelveiiiile  bayou  Puiiipiiig  I'lafit , Louisiaiia.  Flood  prot.'lems  in 
the  upper  Caddo  Lev.’^'  Di.'.trict  along  TVelvcmile  Bayou  derive  from 

both  headwater  flood  flows  and  i'rom  iiigii  backwater  stage.s  from  tlie  i 

He-d  Rivr.  Tnis  area  is  located  near  the  City  of  Shrevej'ort,  Louis-  ■ 

iana,  and  urt'an  h/v. L .'.pmerit  toward  tiiis  area  is  antici ; at'Hi . The  I 
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only  {.  ru .-'t  icable  solution  to  the  flood  problem  would  be  the  in- 
stallation of  pumps  to  drain  the  runoff  impounded  when  floodgates 
must  be  closed  due  to  high  stages  in  the  Red  River. 

. hAVlGATIOH  PROJLCT 

By  2020  basin  development  will  warrant  the  extension  of  naviga- 
tion on  Red  River  from  Shreveport  to  Denison  Dam. 

UPSTREAi;  WATERSHED  IMPROVEMENTS 

Structural  measures  in  upstream  watersheds  proposed  for  long- 
range  development  would  include  78  upstream  reservoirs  and  30  miles 
of  channel  improvement.  Five  upstream  watersheds  would  include 
flood  prevention  as  a project  purpose.  Single-purpose  reservoirs 
located  in  EO  upstream  watersheds  would  include  recreation,  muni- 
cipal and  industrial  water  supply,  and  irrigation.  Pertinent 
structural  data  for  this  program  are  summarized  in  table  33. 
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NOTE  For  ^he  purposes  of  this  report,  all  upstream  wate^shod  «mprovemen*s  authorized  subsequen'  'o 

31  December  1962,  regardless  of  the-r  current  stote  of  completion,  O'-e  conside-ed  to  be  fea’u^es 
of  the  eorly  action  plan  ond  o^'e  shown  in  red  on  plote  2 
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;§)  Denotes  projects  authorized  for  construction 
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the  early  action  and  long  range  plans 

NOTE-  Status  of  projects,  June  1968 
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